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(57) Abstract: The present invention relates to therapeutically active and selective hemisuccinate salts of inhibitors of the enzyme 
^ DPP-IV of foimula (I), pharmaceutical compositions comprising the salts and the use of such salts for and the manufacture of modica> 
^ ments for treating diseases that are associated with proteins ttiat are subject to inactivation by DPP-IV, such as type 2 diabetes and 
^ obesity. 
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SUCCINATE SALTS OF HETEROCYCUC DPP-IV INHIBITORS 

FIELD OF THE INVENTION 

The present invention relates to therapeutically, active and selective hemisuccinate 
salts of inhibitors of the enzyme DPP-IV, phamriaceutical compositions comprising the salts 
5 and the use of such salts for and the manufacture of medicaments for treating diseases that 
are associated with proteins that are subject to inactivation by DPP-IV, such as type 2 diabe- 
tes and obesity. 

BACKGROUND OF THE INVENTION 

Dipeptidyl peptidase-lV (DPP-IV), a serine protease belonging to the group of post- 
10 proline/alanine deaving amino-dipeptidases» specifically removes the two N-temninal amino 
adds from proteins having proline or alanine, in position 2. 

Although the physiological role of DPP-IV has not been completely established. It Is 
believed to play an important role in neuropeptide metabolism, T-oell activation, gastric ul- 
ceration, functional dyspepsia, obesity, appetite regulation. Impaired lasting glucose (IFG) 
15 and diabetes. 

DPP-IV has been implicated in the control of glucose metabolism because its sub- 
strates indude the insulinotropic homiones Glucagon like peptide-1 (GLP-1) and Gastaic in- 
hibitory peptide (GIP). GLP-1 and GIP are active only in ttieir intact fonms, removal of their 
two N-temninai amino adds inactivates tiiem. 

20. In vivo administration of synthetic inhibitors of DPP-IV prevents N-terminal degrada- 

tion of GLP-1 and GIP, resulting in higher plasma concentrations of these hormones, in- 
creased insulin secretion and, therefore, improved glucose tolerance. Therefore, such inhibi- 
tors have been proposed for tiie treatment of patients with Type 2 diabetes, a disease char- 
acterised by decreased glucose tolerance. (Hoist, J. J., Deacon, C. F. Diabetes 47 (1998) 

25 1663-70) 

Diabetic dyslipidemia is characterized by multiple lipoprotein defects, including 
moderately high serum levels of cholesterol and triglycerides, small LDL partides, and low 
levels of HDL cholesterol. The results of recent clinical trials reveal benefidal effects of cho- 
lesterol-lowering therapy in diabetic and non-diabetic patients, thus supporting increased 
30 emphasis on treatinent of diabetic dyslipidemia. The National Cholesterol Education Pro- 
gram's Adult Treatment Panel II advocated this need for intensive treatment of diabetic 
dyslipidemia. 
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Obesity is a well-lcnown risk factor for the development of many very common dis- 
eases such as atherosclerosis, hypertension and dial)etes. The incidence of ot>ese people 
and thereby also these diseases is increasing throughout the entire industrialised world. Ex- 
cept for exerdse,^ diet and food restriction no convincing phanmaoological treatment for re- 
5 dudng body weight effectively and acceptably currently exist However, due to its indirect but 
important effect as a risk factor in mortal and common diseases it will be important to find 
treatment for obesity or appetite regulation. Even mild obesity increases the risk for prema- 
ture death, diabetes, hypertension, atherosclerosis, gallbladder disease and certain types of 
cancer. In the industrialised western worid the prevalence of obesity has increased signifi- 

10 cantly in the past few decades. Because of the high prevalence of obesity and its health con- 
sequences, its prevention and treatment should be a high public health priority. 

At present a variety of tediniques are available to effect initial weight loss. Unfortu- 
nately, initial weight loss is not an optimal therapeutic goal. Rather, the problem is that most 
obese patients eventually regain their weight An effective means to establish and/or sustain 

1 5 weight loss is the major challenge in the treatment of obesity today. 

Several compounds have been shown to inhibit DPP-IV, but all of these have 
limitations in relation to the potency, stability, selectivity, toxicity, and pharmacodynamic 
properties. Thus, there is a need for the provision of DPP-IV inhibitors that are superior with 
respect to one or more of the above listed properties, and which will be useful for the 

20 treatment of conditions, which may be regulated or normalised by inhibition of DPP-IV. 
Furttiennore, for commercial use it is Important to have a physiologically acceptable salt with 
good stability, good solubility, non-hygnoscopidty, good bioavailability, and good handling 
properties, like high melting point and a reprodudble crystalline fomi. 

Hydrochloride and trifluoroacetic add salts of purine derivatives, attached at position 

25 8 of the purine skeleton to a cydic diamine, have previously been disdosed in PCT applica- 
tion PCTyDK02/00439. The trifluoracetic add salts have undesirable phamnacologic proper- 
ties, while tiie. hydrochloric add salts disdosed in PCT/DK02/00439 have been shown to 
have unfavourable properties with relation to crystalline forms. Furthermore, the powder 
. properties of the hydrochloric acid salts disdosed in PCT/DK02/00439 make them unsuitable 

30 for handling in a large scale tabletting operation. 

SUMMARY OF THE INVENTION 

The present invention consists of hemisucdnate salts of purine derivatives, attached 
at position 8 of the purine skeleton to a cydic diamine, at either one or the other of the amino 
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groups of the diamine. These salts are potent and selective inhibitors of DPP-IV, and are 
effective in treating conditions that nnay be regulated or nonmalised via inhibition of DPP-IV. 
The invention also concerns methods for preparing the salts, phantiaceutical compositions 
comprising the salts, a method of inhibiting DPP-IV comprising administering to a patient in 
5 need of such treatment a therapeutically effective amount of the salts of the invention, the 
salts for use as a pharmaceutical, and their use in a process for the preparation of a 
medicament for treating a condition which vnay be regulated or normalised via inhibition of 
DPP-IV. 

DEFINITIONS 

10. The term " DPP-IV as used herein is intended to mean Dipeptidyl peptidase IV (EC 

3.4.14.5, DPP-IV), also known as CD26. DPP-IV cleaves a dipeptide from the N terminus of a 
polypeptide chain containing a proline or alanine residue in the penultimate position. 

The temri "treatmenf is defined as the management and care of a patient for the 
purpose of combating the disease, condition, or disorder and includes the administration of 

15 hemisucdnate salt of a compound of ttie present invention to prevent Vie onset of the 

symptoms or complications, or alleviating the symptoms or complications, or eliminating the 
disease, condition, or disorder. 

The terni "beta cell degeneration" is intended to mean loss of beta cell function, beta 
cell dysfunction, and deaUi of beta cells, such as necrosis or apoptosis of beta cells. 

20 ; The term "Ci-Cio alkyi" as used herein, alone or in combination, refers to a straight 

or branched, saturated hydrocarbon chain having from 1-10 cart>on atoms such as but not 
limited to e.g. methyl, ethyl, n-propyi, isopropyl, n-bulyl, sec. Butyl, isobutyl, tert Butyl, n- 
pentyl, 2-mettiylbutyl, 3-methylbutyl, n-hexyl, 4-methylpentyl, neopentyl, 2,2-dimethylpropyl 
and the like. 

25 The temi "Qz-Cio-aikenyr used herein, alone or in combination, refers to a staraight 

or branched, unsaturated hydrocarbon chain having from 2-10 carbon atoms and at least one 
double bond such as but not limited to vinyl, 1-propenyl, allyl, isopropenyl, n-butenyl, n- 
pentenyl and n-hexenyl and the like. 

The temi "C2-C10 alkynyr as used herein, alone or in combination, refers to an un- 

30 saturated hydrocarijon chain having from 2-10 carbon atoms and at least one tiple bond 
such as but not limited to -CfeCH, -CsCCHg. -CHsC^H, -CHrCHz-CfeCH, -CH(CH3)feCH 
and the like. 

The temi "Ci-Cia-alkoxy" as used herein, alone or in combination is intended to include 
those Ci-Cio-alkyl groups of the designated lengtti in eitiier a linear or branched or cyclic con- 
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figuration linked througli an ether oxygen having its free valence bond frDm the ether oxygen. 
Examples of linear alkoxy groups are methoxy, ethoxy, propoxy. buto)^, pento)^ and hexoxy. 
Examples of branched alkoxy are isopropo^^, sec-buto)^, tert-butoxy, isopentoxy and iso- 
hexoxy. Examples of cydte alkoxy are cyck^propytoxy, cyclobu^)^, cyctopentyloxy and cyck>- ' 
5 hexyloxy. 

The tenm "C3-C10 cycloalkyi" as used herein refers to a radical of one or more satu- 
. . rated cyclic hydrocartx)n having from 3-10 carbon atoms such as but not limited to cydopro- 
pyl, cydobutyl, cydopentyl, cydohexyl, adamantyl and the like. 

The term "C3-C10 cydoalkane" as used herein refers to a saturated cydic hydrocar- 
10 bon having from 3-1 0 carbon atoms such as but not limited to cydopropane, cydobutane, 
cydopentane, cydohexane, adamantane and the like. 

The term "C5-C10 cydoalkenyl" as used herein refers to a radical of one or more cy- 
dic hydrocarbon having at least one double bond having from 5-1 0 cartx>n atoms such as 
but not limited to cydopentenyl, cydohexenyl and the like 
15 The term "C3-C7 <^doheteroalkyr as used herein refers to a radical of totally satu- 

rated heterocyde like a cydic hydrocarbon containing one or more heteroatoms selected 
from nitrogen, oxygen and sulphur independently in the cyde such as pyrrolidine (1- pyr- 
rolidine, 2- pyrrolidine, 3- pyrrolidine, 4- pyrrolidine, 5- pyrrolidine), pyrazolidine (1- pyra- 
zolidine, 2- pyrazolidine, 3- pyrazolidine, 4-pyrazolidine, 5-pyrazolidine), imidazolidine (1- 
20 imidazolkline, 2- imidazolidine, 3- imidazolidine, 4- imidazolidine, 5- imidamlMine), thia- 
zolidine (2- thiazolidine, 3- thiazolidlne, 4- thiazolidine, 5-. thiazolidine),. piperidlne (1 - 
piperidine, 2- piperidlne, 3-. piperidine; 4- piperidlne, 5- piperidlne, 6- piperidine); piperazine 
(l-piperazine, 2- piperazine, 3- piperazine, 4- piperazine, 5- piperazine, 6- piperazine), mor- 
pholine (2- morphdine, 3-. morpholine, 4- morpholine, 5- morpholine, 6- morpholine), thio- 
25 morpholine (2- thiomorpholine, 3-. thiomorpholine, 4- thiomorpholine, 5-. thiomorpholine, 6-. 
thiomorpholine), 1,2-oxathiolane (3-(1,2-oxathiolane), 4-(1,2-oxathiolane), 5-(1,2- 
^ oxathiolane), 1 ,3-dioxolane (2-(1 ,3-dioxolane), 4-(1 ,3-dloxoiane), 5-(1 ,3-dbxolane), tetrahy- 
dropyrane, (2-^trahydropyrane, 3-tetrahydropyrane, 4-tetrahydropyrane, 5-tetrahydropyrane, 
6-tetrahydropyrane), hexahydropyridazine (1-{hexahydropyridazine), 2- 
30 (hexahydropyridazine), 3-(hexahydropyridazine), 4-(hexahydropyrida2ane),. 5- 
(hexahydropyridazine), 6-(hexahydropyridazine)). 

The term "aryl" as used herein indudes carbocydic aromatic ring systems. Aryl is also 
intended to indude the partially hydrogenated derivatives of the carbocydic systems. 

The term "heteroaryl" as used herein indudes heterocydic unsaturated ring systems 
35 containing one or more heteroatoms selected from nitrogen, oxygen and sulphur such as 
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furyl, thienyl, pyrrolyl, hetenoaryi is also intended to indude the partially hydrogenated 
. derivatives of the heterocydic systems enumerated below. 

The lenns "aryP and "heteroaryP as used herein refers to an aryl which can be op- 
tionally sut>stituted or a heteroaryi which can be optionally substituted and indudes phenyl^ 
5 biphenyl, indenyl, naphthyl (1-naphthyl, 2-naphthyl), ISI-hydro)^trazolyl, N-hydroxylriarolyl, 
N-hydroxyimidazolyl, anthracenyl (1-anthracenyl, 2-anthracenyl, 3-anthracenyl), thiophenyl 
(2-thienyl, 3-thienyl), furyl (2-furyl, 3-furyl), indolyl, oxadiazolyl, isoxazolyl, quinazolinyl, fluo- 
renyl, xanthenyl, isoindanyl, benzhydryl, acridinyl, thiazolyl, pynnolyl (2-pynfDlyl), pyrazolyl (3- 
pyrazolyl), Imidazolyl (Inmidazolyl, 2-lmidazolyl, 4-imidazolyl, 5-imidazolyl), triazolyl (1,2,3- 
1 0 triazol-1-yl, 1 ,2,3-triazol-2-yl 1 .2,3-triazol-4-yl, 1 ,2,4-triazol-3-yl), oxazolyl (2-oxazolyl, 4- 

oxazolyl, 5-oxazolyl), thiazolyl (2-thiazolyl, 4-thiazolyl, 5-thiazolyl), pyridyl (2-pyridyl, 3-pyridyl, 

4- pyridyl), pyrimidinyl (2^)yrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6i3yrimidinyl), pyrazinyl, 
pyridazinyl (3- pyridazinyl, 4-pyridazinyl, 5-pyridazinyl), quinolyl (2-quinolyl. 3-qulnolyl, 4- 
quinolyl, 5-quinolyl, 6-quinolyl, 7-quinoIyl, 8-quinolyl), isoquinolyl (l-isoqulnolyl, 3-isoquinolyl, 

15 4-isoquino!yl. 5-isoquinolyl, frHsoquinolyl, 7-isoquinolyl, 8-isoquinolyl), benzo[b]furanyl (2- 
ben2o[b]furanyl, 3-benzo[b]fijranyl,' 4-benzo[b]furanyl, 5-benzo[b]furanyl, 6-benzD[b]fijranyl, 
7-benzo[blfuranyl), 2,3-dihydro-benzo[b]furanyl (2-{2,3-dihydro-benzoIb]funanyl), 3-(2,3- 
. dihydrc>*erea>[b]furanyl), 4-(2,3-dihydro-benzo[b]fiiranyl), &-(2,3-dihydro-benzo[b]furanyl), 6- 
(2,3-dihydro-benzD[blfuranyl), 7-(2,3-dihydro-benzoIb]furanyl), bena)[b]thiophenyl (2- 

: 20 benzo[b]thiophenyl, 3-benro[b]thiophenyl, 4-benzo[b]thiophenyl, 5-benzo[b]thiophenyl, 6- 
benzo[b]thiophenyl. 7-bena)Ib]thfophenyl), 2.3-dihydro-benro[b]thiophenyl (2-(2,3-dihydro- 
benzoMthtophenyl), 3-{2.3-dlhydro-ben2o[blthlophenyl). 4-(2,3-dihydro-benzo[b]thiophenyl), 

5- (2,3-dihydro-benzo[b]thiophenyl), 6-(2,3-dihydro-benzo[b]thiophenyl), 7-(2,3<lihydro- 
benzo[b]thiophenyl), Indolyl (1-lndolyl, 2-indolyl. 3-indolyl, 4-lndolyl, 5-lndolyl, Wndolyl, 7- 

25 indolyl), indazole (Inndazolyl, 3-indazolyl, 4Hndazolyl, 5-indazoiyl, 6-indazolyl, 7-indazolyl), 
benzimidamlyl (1-benzimidazolyl, 2-benzimidazolyl, 4-benzimidazolyi, 5-benzimidazolyl, 6- 
benzimldazolyl, 7-benzlmidazolyl, 8-benzimidazolyl), benmxazolyl (l-benzoxazoiyi, 2- 
benzoxazotyl), benzothiazolyl (1-benzothiazolyi, 2-benzothiazolyl, 4-benzothiazoIyl, 5- 
benzothiazolyl, 6-benzothiazolyl, 7-benzothiazolyl), carbazotyl (1-<:arbazolyl, 2-carbazolyl, 3- 

30 carbazolyl, 4-carbazolyl), 5H-dibenz[b,flazepine (5H-dibenz[b,f|azepin-1-yl, 5H- 
dibenz[b,f|azepine-2-yl, 5H-dibenz[b,f]azepine-3-yl, 5H-<libenz[b,f]azepin&4-yl, 5H- 
dibenz[b,flazepine-5-yl). 1 0,1 1-dihydro-5H-dibenz[b,f]azepine (10,1 l-dihydro-SH- 
dibenz[b,flazep[ne-1 -yl, 1 0, 1 1 -dihydro-5H-dibenz[b,f|azepine-2-yl, 1 0, 1 1 -dihydro-5H- 
dibenz[b,ilazepine-3-yl, 10,11-dihydro-5H-dlbenz[b,flazepine-4-yl, 10,11-dlhydro-5H- 

35 dibenz[b,flazeplne-5-yl). 
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The term "halogen" as used herein refers to fluoro, chloro. bromo, and iodo. 

The term "aryl-Ci^ alkyP as used herein refers to an "aryl" group as defined above 
attached through an "allcyl" group as defined above having the indicated number of carbon 
atoms. 

5 

The temri "heteroaryl-CrCsallcyl" as used herein refers to a "heteroaryl" group as de- 
fined above attached through an "alkyT group as defined above having the indicated number 
. of carbon atoms. 

The tenm "C3-C7 cycloall<yl-Ci-C5all^" as used herein refers to a "cycloail^" group 
10 as defined above having the indicated number of carbon atoms, attached through an "all^' 
group as defined above having the indicated number of carbon atoms. 



15 



The temi "C3-C7 <ycloheteroail<yl-Ci-C5aikyi" as used herein refers to a "cyclohet- 
eroalkyl" group as defined above having the indicated number of carbon atoms attached 
through an "allcyr group as defined above having the indicated number of carbon atoms. 
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DESCRIPTION OF THE INVENTION 

The present invention provides hemisuccinate salts of the compounds oribnnula I 



1 0 tionally substituted with one or more. independently, 

is H, C1-C7 alkyi, Cz-Crallcenyl, CrCzallcynyl/CVC/ cycloallcyl, C^-Crcydohet- 
erDall<yi, -NHCOR^, -NHS02R^ -SR^ -SOR^ -SOaR^. -OCOR^ -COJ^. ^ON(R*)2. 
-CSN(R^)2. -NHCON(R^)2. -NHCSN(R*)2.-NHCONNH2, -S02N(R*)2, -OR*, cyano. nitro, halo- 
15 gen, wherein each allcyl, all<enyi, all^yl, cydoaikyl and cycloheteroalicyl is optionally substi- 
tuted witii one or more R^ independently, 

R^ is Halogen, C1-C10 alkyi, Cz-Cioalkenyl, Ca-Cioalkynyl, C3-C7 cydoaikyl, aryl, het- 
eroaryl, -OR^\ -N(R^^)2, -SR", wherein each alkyi, alkenyl, alkynyl, cydoaikyl, aryl and het- 
20 eroaryl is substituted with one or more R^^ independently, 

R* is H, C1-C10 alkyi, C2-C10 alkenyl, Cz-Cioalkynyl, C3-C7 (ycloalkyi, C3-C7 cyciohet- 
eroalkyl, aryl, aryl-Ci-Cs alkyi, heteroaryl, heteroaryl-Ci-Cs alkyi, wherein each alkyi, alkenyl, 
alkynyl, cydoaikyl, cydoheteroalkyi, aryl, aryl-Ci-Cs alkyi, heteroaryl, and heteroaryl-Ci-Cs 
25 alkyi is substituted with one or more R^^ Independentiy, 

R® is H, C1-C10 alkyi, QrCio alkenyl, C2-C10 alkynyl, C3-C7 cydoaikyl, C3-C7 cydoal- 
kyl-CrCs alkyi, CrCr cydoheteroalkyi. CrC/ cydoheteroalkyl-Ci-Cs alkyi, aryl, heteroaryl, 




Fomnula I 



wherein A may be attached at either or at to the purine system and 
each n and m is one or two independently 



R^. is aryl optionally substituted with one or more R^ 



independentiy or heteroaryl op- 
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aryl-Ci-Csalkyl, heteroaryl-Ci-Csalkyl. -OR^ -[(CHa^Olp-^lkyl, wherein o and p are 1-3 in- 
dependently, and wherein each allcyl, alkenyl, alkynyl, cydoalkyi, cydoalkyl-Ci-Cs aikyl, 
cydoheteroalkyl, C3-C7 cydoheteroallcyl-Ci-Cs alkyi, aryl, aryl-Ci-Cg alkyi, heteroaryl, arid 
heteroaryi-Ci-CsalkyI is optk>naliy substituted with one or more substituents independently 
seleded from or R^^ independently, 

is C1-C10 alkyi, CVC10 alkenyl, CrCio alkynyl. C3-C7 cydoalkyi, C3-C7 (^dohet- 
eroalkyl, aryl. heteroaryl, aryl-Ci-C^aIkyl, heteroaryl-Ci-Cs alkyi, C^Cy cydoheteroalkyl-Ci-Cs 
alkyi, wherein each alkyi. alkenyl, alkynyl, cydoalkyi, cydoheteroalkyl, C3-C7 cydoheteroal- 
kyl-Ci-Cs alkyi, aryl, aryl-Ci-C5 aikyl, heteroaryl, aryl-Ci-Cs alkyi, and hetenoaryl-Ci-Cs alkyi is 
optionally substituted with one or more R^^ independently, 

R^ is H. =0. C1-C10 aikyl, Cg-Cioalkenyl, C2-C10 alkynyl, C3-C7 cydoalkyi, C3-C7 
cydoheteroalkyl, aryl, heteroaryl, -OR^\ -N(R^^)2, -SR^\ wherein each alkyi, alkenyl, alkynyl, 
cydoalkyi, cydoheteroalkyl, aryl, and heteroaryl is optionally substituted with one or more R" 
Independently, 

R® is C1-C10 alkyi, C2-C10 alkenyl. C2-C10 alkynyl, C3-C7 (ydoalkyi, C3-C7 cydohet- 
eroalkyl,. aryl, heteroaryl, -OR", -N(R")2, -SR", wherein each aikyl, alkenyl, alkynyl, cydoal- 
kyi, cydoheteroalkyl, aryl, and heteroaryl is optionally substituted with one or more R" inde- 
pendently, 

1^ and R^** is independently H, C1-C10 aikyl optionally substituted with one or more 
R^ independently, or halogen, 

R" is H, -CF3. -CCI3, -OCF3. -OMe, cyano. halogen. -OH, -COMe, -CONH2, - 
CONHIWe. -CONMez. -NO2, C1-C10 aikyl. aryl, heteroaryl, CrCr cydoalkyi. C3.C7 cydohet- 
eroalkyl, wherein each alkyi, (^cloalkyl^ cydoheteroalkyl, aryl, and heteroaryl is optionally 
substituted with one or more R^^ independently, 

R^^ is H, C1-C10 aikyl. -CF3. -CCI3, -OCF3, -OMe, cyano. halogen, -OH, -COMe, - 
CONH2, -CONHMe, -CONMea. -NH2. -NO2 



if R^ and R^° is C1-C10 alkyi they may be connected to form a cyclopropyl ring. 
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If two or two R^^ are attached to the same nitrogen they may be connected to 
form a 3-. to 7Hfnembered ring, 

or any tautomeric fbnm or any optical isomer or mixture of optical isomers, including 
a racemic mixture. 

In a further embodiment of the invention R^ is aryl optionally substituted with one or 
more independentiy. 

In a further embodiment of the invention R^ is phenyl substituted with one or nfK)re 
R^ independentiy. 

In a furtiier embodiment of the invention R^ is aryl. 
In a further embodiment of the invention R^ is phenyl. 

In a further embodiment of Oie invention R^ is C1-C7 alkyi, Ca-Cralkynyl, cyano, or 
halogen, wherein each allcyl and allcynyi is optionally substituted witti one or more R^ inde- 
pendentiy. 

In a furttier embodiment of ttie Invention R^ is CrC/ alkyI, CzCz.alkynyl, cyano, or 

halogen. 

In a furUier embodiment of the Invention R^ is mettiyl. 

In a furUier embodiment of tiie invention R^ is cyano or halogen. 

In a further embodiment of tiie invention R^ is C1-C10 alkyI or aryl, wherein each alkyI 
or aryl is substituted with one or more R" independentiy. 

In a furUier embodiment of tiie invention R* is C1-C10 alkyI or aryl. 

In a further embodiment of the invention is mettiyl or phenyl. 

In a further embodiment of the invention R^ Is H, C1-C10 alkyI or aryl, v^ereln each 
alkyI or aryl is subsb'tuted with one or more R^^ independentiy. 

In a furtiier embodiment of the invention R* is H, Ci-Cio alkyI or aryl. 

In a further embodiment of the invention R* is H, methyl or phenyl. 

In a furttier embodiment of tiie invention R^ is H, Ci-Cioalkyl, aryl-Ci^JsalkyL or 
heteroaryl-Ci-Cs alkyi, wherein each alkyI, aryl-Ci-Cs alkyI and heteroaryl-Ci-Csalkyl is op- 
tionally substituted witii one or more R^ independentiy. 

In a furtiier embodiment of ttie Invention R®. is H or Ci-Cioalkyl optionally substituted 
with one or more R^ independentiy. 

In a further embodiment of tiie invention R^ is H or Ci-Cioalkyl.. 

In a furtiier embodiment of tiie invention R^ is H. 
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In a further embodiment of the invention is methyl. 

In a further embodiment of the invention 1^ is Ci-Cio alkyl. aryl-Ci-CsalkyI, or het- 
eroaryi-Ci-Csalkyl^ wherein each alkyl. aryl-Ci-Cs alley! and heteroaryi-Ci-Csallcyl is option- 
ally substituted with one or more Independently. 
5 In a further embodiment of the invention is Ci-Cio alkyl, aryl-Ci-C5 alkyl, or het- 

eroaryl-Ci-Cs alkyl. 

• In a further embodiment of the invention R^ is C|-Cio alkyl optionally substituted with 
one or more R^^ independently. 

In a further embodiment of the invention R^ is Ci-Cio alkyl. 
10 In afurtherembodimentoftheinventionR® is methyl. 

In a further embodiment of the invention R^ is H, =0. aryl, heteroaryl, OR^\ U{R^\, 
SR}\ wherein each aryl and heteroaryl is optionally substituted with one or more R^^ 
independentiy. 

In a further embodiment of the invention R^ is H, =0, aryl, or heteroaryl. 
15 In a further embodiment of the invention R^ is H, =0, OR^\ N(R^^)2, or SR". 

In a further embodiment of the invention R^ is H or =0. 

In a further emtx>diment of the invention R^ is aryl or heteroaryl, wherein each aryl 
and heteroaryl Is optionally substituted witti one or more R^^ independentiy. 

In a furUier embodiment of the invention R^ is aryl or heteroaryl. 
20 In a further embodiment of the invention R^ is phenyl. 

In a furttier embodiment of the invention R° is H, Ci-Cio alkyl, or halogen. 

In a furUier embodiment of the invention R^ is H. 

In a further embodiment of the invention R^^ is H, Ci^io alkyl, or hak)gen. 

In a further embodiment of the invention R^^ is H. 
25 In a further embodiment of the invention R^^ is H, -CF3, cyano, halogen, -OH, -NO2, 

C1-C10 alkyl, aryl, heteroaryl, C3-C7 (^doalkyl, C3-C7 cycloheteroalkyi, wherein each alkyl, 
cycloalkyi, cycloheteroalkyi, aryl, and heteroaryl is optionally substituted with one dr more. R^*^ 
independently 

In a furOier embodiment of the Invention R" is H, halogen, -OH, C1-C10 alkyl, aryl, 
30 heteroaryl, C3-C7 (ydoalkyl, C3-C7 cycloheteroalkyi, wherein eadi alkyl. cycloalkyi, cyclohet- 
eroalkyi, aryl, and heteroaryl is optionally substituted witii one or more R^^ independentiy. 

in a further embodiment of the invention R^^ is H, halogen, -CH3, aryl, heteroaryl, Cg- 
C7 cycloalkyi, C3-C7 cycloheteroalkyi, wherein each alkyl, cycloalkyi, cycloheteroalkyi, aryl, 
and heteroaryl is optionally substituted witii one or more R^^ independentiy. 
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In a further embodiment of the invention R^^ is H, halogen, -CH3, heteroaryl, C3-C7 
cycloallcyl, CrCj cydoheteroaikyl. wherein each alkyi, cydoall^, cydoheteroalkyl, and het- 
eroaryl is optionally substituted with one or more R^^ independently 

In a further embodiment of the invention R" is H, halogen, or -CH3 
5 In a further embodiment of the invention R^^ is heteroaryi, C3-C7 cydoallcyl, C3-C7 

cydoheteroallcyl, wherein eadi cydoalkyi, cydoheteroall<yl,and heteroaryi is optionally sub- 
stituted with one or more R^^ independently » « 

In a further embodiment of the invention R^^ is selected from the group consisting of 
pyridine, cydopentane, cyclohexane, and pymolidine, wherein each cycloalkyi, cydoheteroal- 
10 kyl, and heteroaryi is optionally substituted with one or more R^^ independently 

In a further embodiment of the invention R^^ is H, C1-C10 alkyI, -CF3, cyano, halogen, 
-OH,-COMe, -NHz, -NO2 

In a further embodiment of the invention R^^ is H, -CF3, cyano, halogen, -OH, -NH2 

In a further embodiment of the invention R^^ is -OH or -NH2 
15 In a further embodiment of the invention n is two. 

In a further embodiment of the invention n is one. 

In a further embodiment of the invention m is two or three. 

In a further emt)odiment of the invention m is two 

In a further embodiment of the invention m is three 

20 

The hemlsucdnate salts of the following compounds of Formula I are preferred: 
2-(8-(3-Aminopiperidin-1-yl)-1 ,3Klimethyl-2,6-dioxo-1 ,2,3,6-tetFahydropurirh7- 
ylmethyl)benzonitrile. 

8-(3-Aminopyrrolidin-1-yl)-7-ben2yl-1,3-dimethyl-3,7^ihydropurin^^^ 
25. (S) 8-(3-Aminopynrolidin-1-yl)-74)enzyl-1,3-dimethyl-3,7-dihydropurine-2,6^ 
2-(8-(3-Aminopyrrolidin-1-yl)-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-7- 
^methyl)benzonitrile. 

8-(3-Aminopynnolidln-1-yl)-7-(2Hodoben;^)-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. . 
8-(3-Aminoazepan-1-yl)-7-benzyH,3-dimethyl-3,7-dihydrDpurine-2,6-dione. 
30 (S) 8-{3-Aminopynnolidin-1-yl)-7-(2-iodobenzyl)-1 ,3-dimethy^3,7-dihydropurine-2,6<lione. 
(S)2-(8-(3-Aminopyn^olidin-1-ylH.3<Jiniethyl-2,6-dioxo-1,2.3,6-tetra^ 
ylmethyl)benzonitrile. 

8-(3-Amlnopiperidin-1 -yl)-7-(2Hodobenzyl>-1 ,3-dimethyl-3,7-dihydropurine-2,6-<Jione. 
8-(3"Aminopiperidin-1-yl)-7-(2-bromobenzyl)-1,3<limethyl-3,7<lihydrDpurine-2,6^ 
35 (R) 8-(3-Aminopyrrolidin-1 -yl)-7-(2-brompben2yl)-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. 
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(S) 8-(3^inopyrrolidin-1-yl>-7-(2-bromoben^>-1 .3-diniethyl-3,7-<lihydrDpurine-2,6-dione. 
(R) 8-(3TArninopyrrdidlrv1-yl).74)enzyl-1,3-dlme%W J^lhydro^^ 
(R)2-(8-(3^inopyrrolidin-1-ylH.3-dirnethy^2.6<lioxo-1.2,3.e^et^ 
ytmethyObenzonitrile. 

5 (R) 8-(3-Aminopyrroliclin-1-yl)-7-(2Hodoben2yl)-1 .3-dimethyi^,7-clihydropurine-2.6-dione. . 
(R) 2K8-(3^lnopiperidln-1-ylH .3^imethyl-2.6-dioxo-1 A3.64etrahydropuri 
benzonitrile. 

(R) 8K3-Aminopiperidin-1-yl)-7-benzyl-1 ,3-dimethyl-37<liMropurine-2,6<llone. ^ 
(R) 8-(3-Aminopiperidin-1 -yl)-1 ,3-dimethyl-7-(2-methylbenzyl)-3,7-dihydropurine-2,6-dlone. 
10 (R) 8-{3-Aminopiperidin-1 -yl)-7-(2-chlorobenzyl)-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. 
(R) 8-(3rAminopiperidin-1 -yl)-7-(2-bromobenzyl)-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. 
(R) 8-(3-Aminopiperidin-1 -yl)-7-(2-*romobenzyl)-3wTiethyl-H2-ox(>-2i3henylethyl)^ 
dihydro-purine-2,6-dione. 

(R)8-(3-Amlnopiperidii>1-yI)-7-^2-brDnTOben2yl)-3HTiethyl-1-pheneth^^^ 
15 dbne. 

(R) 8-(3nAmInopiperldin-1-^)-7-{2-chlorobenzyI>^ethyl-1 -phenethyl-3,7-dihydropurine-2.6- 
dione. 

(R) 2-[8-(3^inopi'peridin-1 -yl)-7-(2-chlorobenzyl)-3-methyl-2,6-dloxo-1 ,2.3,6- 
tetrahydropurin-1-yltnethyQbenzonitrile 
20 2-[8-(3-AmirK)piperidin-1-yl)-7-(2-cyanobenzyl>^ethyk2,6<lio}a)-1 .2,3,6-tetFahydropui1n-1- 
yhnethyQbenzonitrile 

(R>2-[8K3nAminopiperidin-1-yl>-7-(2<yanoben2yl)-3^fnethy^ 
tetFahydropurin-i-ylmethyQbenzonitrile. 

(R)2-[8-(3-(R)-AminopiperWln-1-yl)-3HTiethyl-2,6^ioxo-1.2,3,6-tetra 
25 yImethyQbenzonitrile. 

(R)8-(3nAmirK)piperidin-1-yl>-7-(2-chioroben^)-34nethyl-3.7<lihy 

(R)8K3-Aminopiperidin-1-yl^7-(24}rDmobenzyl)-3HTiethyi-1-(2-^ 

dihydropurine-2,6-dione. 

(R)2-{8-(3-Amlnopiperidin-1-yl)-3-me%l-2,6-diox(>-1-(2KM{p-2-*^^ 

30 tetrahydropurin-7-ylmethyllbenzonitrile. 

8-(3-Aminoi)iperidin-1-yl)-3-benzyl-7K3-fluoro-benzyl)-3,7-dihydrc>purine-2,6-dion 
8-(3-Amino-piperidii>1-yl)-3-benzyl-7-{2-chloro-ben2yl)-3,7-dihydro-puri 
8-{3-Amin(>i5iperidin-1-yl)-3-benzyl-7-{2-brorno-benzyl)-37-dihydn>-purin^^ 
8-(3-Amino-piperidin-1-yi)-3-benzyl-7-(2-methyH)enzyl>^,7^JihydrcHpurine-^^ 

35 8-(3-Amino-piperidln-1-yl)-3,7Kliben^l-3,7-dihydro-purine-2,6-dione 
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8-(3-Aminoi)iperldln-1-yl)^ben2yl-7-(3.^ 
8K3-Aminoi>ipeiidiri-1-yI)-34)enzyl-7-^2.5Klifluoro^ 
8K3-Amino-piperidin-1-yl)-34)en2yl-7-<2-difl^^^ 
dione 

5 8-(3-Aminchpiperidln-1-yl>-7-<3^uoro-benzyl)-^^ 
8-<3-Amlno-piperidin-1-yl)-7-(2^*loro4)en^)^^ 
8-(3-AmincH3iperidin-1-yl)-3H7iethyl-7-^2-^T)ethyl-benz^ 

8-{3-Amino-piperidin-1-yl)-7-benzyl-3-methyl-37<Iihydro-^ • 
8-{3-Aminoi3iperidin-1-yl)-7-^3,5-dmuoro4>enzyl>-3H^ 
10 8-(3-Amin(>-piperidin-1-yl)-7-(34luoro4)enzyl^1,3<limett^^^ 
8-(3-Amino-piperidin-1-yl>-1.3<limethyI-7-(2-methyl-ben 
8-(3-Aminoi3iperidin-1-yl)-7-(3.5Klifluoro*enzyl>-1,3<li^ 
8K3-Aminc>-piperidin-1-yl)-7-(2,5<lifluorchben2yl)-1,3^ 

8-(3-Amino-piperidin-1 -yl>-7-(2-difluoromethoxy-ben^)-1 ,3-dimethyl-3,7-dihydro-purine-2,6- 
15 dione 

8-(3-AmirK>piperidin-1-yl)-7-<2Kiiloro4>en2yl)-^ 
purine-2,6-dione 

8-(R-3-Amlno-piperidin-1-yl)-7-(2-<rfitoro-benzyl)-3-^ 
dihydrD-purine-2,6-dione 
20 2-[8-(3-Aminopiperidirv-1-yl)-7-(2-bromobenzyl)-^^ 
yImethyQbenzonitrile 

8-(3^incH>lperidin-1-yl)-7-(24)iX}mo4)en2yl)^^ 
purine-2,6-dione 

8-(3^i^o^)ipe^klln-1-yl)-3^fnemyl-1-(2K>xo^^ 
25 dihydro-purine-2,6-dione 

8-(3-AmirKH)iperidii>1-yl)-1-(24>enzD[ftlW^ 

methyl-3,7<lihydro-purine-2,6-dk>ne 

8-{3-Amino-piperidirv1-yl).7-^2-<rfiloro4)en2yl)^ 

3,7-dihydro-purine-2,6-dione 
30 8-(3-Amino-piperidm-1 -yl)-7-(2-bromp-benzyl)-1 -(2-cycbpropyl-2-oxo-ethyl)-3-methyl-3,7- 

dihydro-purine-2,6-dione 

8-(3-AmincHpiperidin-1-yI)-7-(24>romc>4Denzyl>-1-[2-<2,6-d 
methyl-3,7-dihydro-purine-2,6-dione 
8K3-Amin(>-piperidir>1-ylK-(243rDmo4)enzyl)-3-meth^ 
35 dihydro-purine-2,6-dione 
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8K3-AmincH)iperidiiv1-yl)-7-<2-bromo4)enzyl)-1-[^^^ 
3,7-dihydro-purine-2,6Hdlione 
8-(3-Aminoi)!peridin-1-yl)-7-^24)romc>-beiizyl)^ 
purine-2,&<Jione 

5 8-(3-Aminoi)iperidii>1-yl>7-(2-tromo-benzylHK^^ 
3,7-dihydro-purine-2,6-dione 
8-(3TAmin(>piperidin-1-yl)-7-<2-bronrK>-benzyl)-H2-( 
3,7-<lihydro-purine-2,6-dione 
8-(3-Amino-piperidin-1-yl)-7-^2-bromo4)en2yl)-1-[^^ 
:10. 3,7Tdihydro-purine-2,6-dion8 

8-{3-Amino-piperidin-1-yl>7-(2-bromo-benzyl)-3-meth^^ -(2-oxo-butyl)-3,7-dihydrchpurine- 

2.6- dione 

? 8-(3-Aminoi)iperidin-1-yl)-7-(24)romo4>en2yl)-3-m 

3.7- dihydro-purine-2,6-dione 

15 8-(3-Amino-piperidin-1-yl)-7-<24>romo-benzyl)-1-p-(3^ 
3,7-<Jihydro-purine-2,6-dione 

248-(3-Aminoi)iperidin-1-yl)-H2-(2,6Klifluorx>-phenyl)-2^^ 

1 ,2,3,6-tetrahydro-purin-7-ylmethyl}-ben2onitrile 

2-[8K3-Aminoi)iperidln-1-yl)-3-methyl-2,6-dtoxo-H 
20 tetrahydro-purin-7-ylmethyq-benzonitrile 

2H:8-(»-Amino-plperidin-1-ylH-(2-benzo[ftlthiophen^ 
. 1,2A&^trahydro-purin-7-yImethyQ-benzonitrile 

24&K3-Aminc>-piperidin-1-yl)-3Hnethyl-2,6Klio^^ 
, purin-7-ylmethyQ-ben2onitrile 
25 248-(3-Aminoi3iperidin-1-yl)-H2K3-fluoroi)henyl^2-^^ ,2,3.6- 

tetrahydrc>puriiv7-ylmethyl}-benzonitrile 

8-(3-Aminoi)iperidin-1-yl)-3Hrnethyl-1-(2K>xo-2-i)te^ 

3,7-dihydro-purine-2,6-dione 

8-(3-Amino-piperidiiv1~yl)-7-^2-fluoro-6-trifluorom^ 
30 ethyl)-3,7-dihydropurine-2.6-dione 

8-(3-Amino-piperidin-1-yl)-7-(2-fluoro-5-trifluoromett^^ 

ethyl)-3,7-dihydro-purine-2,6-dione 

2-(8-(3-Aminoazepan-1-yl)-7-(2-chlorobenzyl)-3-methyl-^ 

ylmethyl)benzonitrile. 
35 8-(3-Aminoa2epan-1-yl)-7-(2-chlorobenzyl)-3-methyl-3.7<lihydro^ 
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8-(3-Aminoazepan-1-yl)-74)enzyl-3Hmethyl-1-(2<)xo-2-phen 
dione. 

8-(3-Aminc>azBpan-1-yl)-74)en^-3-methy^ 

2-(8-(3-Aminoa2epan-1 -yl)-3-methyl-2,6-dioxo-1 ^,3,6-tetrahydropurin-7- 
5 . ylmethyl)benmnitrile. 

8-{3-AmlrH>azepan-1-yl)-7-(2-bromoben2yI)-3-methyW 

8-(S-Aminoazepan-1-yl)-3-methyl-7-(24rifluoromethylte 

8-{3-Aminc)azepaiv1-yl)-3-methyl-7-(2-methylbenzyl)-^ 

8-(3-Aminoazepaiv1 -yl)-7-(2-bromobenzyl>-1 ,3-cllmethyl-3,7<lihydropurine-2,6-dIone. 
1 0 2-[8-{3-Aminoazepan-1 -yl)-1 ,3-dimethyl-2,6-clloxo-1 ;2,3,6-tetrahydropurin-7- 
ylmethyl]ben2onitrile. 

8-(3-Aminoazeparv1 -yl)-1 ,3<limethyl-7-(2Hnethylbenzyl)-3 J-Kl^ 

8-(3-Aminc)nazepan-1 -yl)-7-{2-chloro-benzyl)-1 ,3-dimethyl-3,7-dihydro-purine-2,&-dione, 

(R) 2-[8-(3-Amino-piperidin-1 -yl)-7-(2-<diloro-benzyl)-3Hrnethyl-2,6Klioxo-2.3,6,^ 
15 purin-1-yl]-A/-pyridin-2-yl-acetamide 

(R) 2-[8-{3-Amino-piperidin"1 -yl)-7K2KJhloro-benzyl)-3-methyl-2,6<lioxo-2,3,6 J^etrah^ 

purin-1 -yQ-AZ-cydohexyl-acetamide 

(R)8-{3-Aminc>-piperidin-1-yl)-7-<2-<iiloro4)enzyl)-3-methy^^ 

3,7-dihydro-purine-2,6-dione 
20 (R)2H[8K3-Aminopiperidin-1-yl)-7-(2-chlorDben^H^^ 

purin-l-yQ-Af-cydopentylacetamide. 

2-[8-(3-(R)Amin(>j3iperidin-1-yl)-7-<2-<:hloro-benzyl 

purin-1-yQ44-(1-aza4>icydo[2.2.2]oct-3-yl)-aGetamide 

(R)2-[8-(3^inoi3iperidin-1-yl)-7-^2-<iiloro-benzyl)^^ 
25 purin-1-yl]-A/-(3-hydroxy-pyrldin-2-yl)-aoetamide 

(R,R)8-(3*Aminc>-pipeiidirv*1-yl>-7-(2-diloro4)en^^^ 

ethyO-3-methyl-3,7-dihydro-purine-2,6-dione 

(R) 2^8-(3-AmincH3iperidin-1 -yl)-7-^3en:^-3HTieft^ 

/V-pyridin-2-yl-acetamide 
30 (R)2^8-(3-Amino-piperidin-1-yl)-74)enzyl-3HTiethyl-2,6-^ 

Akydohexyl-acetamide 

(R) 2-[8-(3-Amino-piperidin-1 -yl)-7-benzyl-3-methyl-2,6-dioxo-2.3.6 J-tetrahydix>^^ 
AAcydopentyl-acetamide 

2-[8-(3-(R)-Amino-piperidin-1-yl)-7-ben2yl-3-methyl-2,6<lioxo-2,3,6J 
35 A^(1-aza-bicydo[2.2.21ort-3-yl)-acetamide 
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(R) 2^8-(3-Am^no-piperidin-1-yl)-74)enzyl■^ethy^2,6-dlQxo-2,3.67^ 
AK3-hydroxy-pyridin-2-yl>acefamide 
(R)248K3^'no-pjperidln-1-ylK*enzyl-3HTiethy|.2,6-dl^ 
A^-pyridin-3-yl-acetamide 
5 (R) 2-[8-(3-Amino-piperidlrv-1-yl>-7-<2-<7ano4)en2yl)-3HTiethyl-2,6KJi^ 
purin-1-yQ-A/-(6-amino-pyridin-2-yl)-acetamide 
(R)2-[8K3-Amino-piperidin-1-yl)-7-(2-<:yano4)enzyl)-3Hfnethyl-2,6^ 
purin-1-yq-A^pyridin-2-yl-acetamide 

(R) 2-[8-(3-Amino-piperidin-1 -yl)-7-<2-cyano4)enzyl)-3HT»thyl-2,6Klioxo-2,3,67-tetrahydr^ 
10 purin-1-yr|-AK3-hydroxy-pyridin-2-yl)-acetamide 

(R)8-(3-Aminoi3iperidin-1-yl)-1,3Klimethyl-7-thtophen-2-ylmethyl-37Klihyd 
dione 
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The compounds of the present invention may be chiral, and it is intended that any 
hemisucdnate salts of enantiomers. as separated, pure or parttaily purified enantiomers or 
racemic mixtures thereof are included within the scope of the invention. 
5 Furthermore, when a double bond or a fully or partially saturated ring system or 

more than one centre of asymmetry or a bond with restricted rotatability is present in the 
molecule diastereomers may be fomned. It is intended that any hemisucdnate salts of di- 
astereomers, as separated, pure or partially purified diastereomers or mixtures thereof are 
induded within the scope of the Invention. 
10 Furthermore, some of the compounds of the present invention may exist in different 

tautomeric forms and it is intended that any hemisucdnate salts of tautomeric fonns, which 
the compounds are able to forni, are induded within the scope of the present invention. 

15 Hemisucdnate salts of compounds of fomiula I may be used for Uie manufacture of 

a medicament for treating diseases associated with proteins that are subject to inactivation 
by DPP-IV. 

A further aspect of the Invention is the use of a hemisucdnate salt of a compound of 
the invention for the manufacture of a medicament for treating a condition that may be regu- 
20 lated or nomnalised via inhibition of DPP-IV. 

Another aspect of ttie invention is the use of a hemisucdnate salt of a compound of 
ttie invention for the manufacture of a medicament for treatinent of metabolic disorders. 

Anottier aspect of ttie invention is flie use of a hemisucdnate salt of a compound of 
the invention for the manufacture of a medicament for blood glucose lowering. 
25 Anottier aspect of ttie invention is ttie use of a hemisucdnate salt of a compound of 

ttie invention for the manufacture of a medicament for tneatinent of Type 2 diabetes 

Anottier aspect of tiie invention is ttie use of a hemisucdnate salt of a compound of 
ttie invention for the manufacture of a medicament for the treatiment of impaired glucose tol- 
erance (IGT). 

30 Anottier aspect of ttie invention is the use of a hemisucdnate salt of a compound of 

ttie invention for the manufacture of a medicament for the treabnent of impaired fasting glu- 
cose (IFG). 

Another aspect of the invention is the use of a hemisuccinate salt of a compound of 
ttie invention for the manufacture of a medicament for prevention of hyperglycemia. 
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Another aspect of the invention is the use of a hemisuccinate salt of a compound of 
the invention for the manufacture of a medicament for delaying the progression of impaired 
glucose tolerance (IGT) to Type 2 diabetes. 

Another aspect of the invention is the use of a hemisuccinate salt of a compound of 
5 the invention for the manufacture of a medicament for delaying the progression of non-insulin 
requiring Type 2 diabetes to insulin requiring Type 2 diabetes. 

Another aspect of the invention is the use of a hemisuccinate salt of a compound of 
the invention for the manufacture of a medicament for increasing the number and/or the size 
of beta cells in a mammalian subject 
10 Another aspect of the invention is the use of a hemisuccinate salt of a compound of 

the invention for the manufacture of a medicament for treatment of beta cell degeneration, in 
particular apoptosis of beta cells. 

Another aspect of the invention is the use of a hemisucdnate salt of a compound of 
the invention for the manufacture of a medicament for the treatment of disorders of food in- 
15 take.. 

Another aspect of the invention is tiie use of a hemisucdnate salt of a compound of 
the invention for the manufacture of a medicament for the treatment of obesity. 

Another aspect of the invention Is tiie use of a hemisucdnate salt of a compound of 
the Invention for the manufacture of a medicament for appetite regulation or Induction of sati- 
20 ety. 

Another aspect of tiie invention Is the use of a hemisucdnate salt of a compound of 
the Invention for tiie manufacture of a medicament for the treatment of dyslipidemla. 

Another aspect of the invention is tiie use of a hemisucdnate salt of a compound of 
the Invention for the manufacture of a medicament for treatinent of fonctional dyspepsia, in 
25. particular irritable bowel syndrome. 

A furOier aspect of tiie invention is a method for treating the conditions mentioned 
above by administering to a subject In need tiiereof an effective amount of a hemisucdnate 
salt of a compound of the inventi'on. 

30 It is to be understood that tiie invention extends to all of tiie stereo isomeric fomns of 

tiie daimed compounds, as well as the racemates. 



PHARIMACEUTICAL COMPOSITIONS 

In another aspect, the present invention indudes within its scope pharmaceutical 
compositions comprising, as an active ingredient, at least one hemisucdnate salt of a 
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oompound of the invention which \nhMs the enzymatic activity of DPP-IV or a phamiaceuticaily 
. acceptable salt or prodmg or hydrate thereof together with a phanmaceuta'cally acceptable 
carrier or diluent 

Phannaceutical compositions containing a hemisucdnate salt of a compound of the 
5 invention of the present invention may be prepared by conventional technques, e.g. as 
described in Reminoton: The Science and Practise of Phannacv. 19^ Ed.. 1995. The 
compositions may appear in conventional fomns, for example capsules, tablets, aerosols, 
solutions, suspensions or topical applications. 

Typical compositions include a hemisucdnate salt of a compound of the invention 

10 which Inhibits the enzymatic activity of DPP-IV or a phamiaceuticaily acceptable basic addition 
salt or prodrug or hydrate thereof, assodated with a phamiaceuticaily acceptable exdpient 
which may be a carrier or a diluent or be diluted by a canier, or endosed within a earner 
which can be in the form of a capsule, sachet, paper or other container. In making the 
compositions, conventional techniques for the preparation of pharmaceutical compositions 

15 may be used. For example, the hemisucdnate salt of an active compound will usually be 
mixed witii a canier, or diluted by a carrier, or endosed witiiin a carrier which may be in the 
fonri of a ampoule, capsule, sachet, paper, or other container. When the canier serves as a 
diluent, it may be solid, semi-solid, or liquid material which acts as a vehide, exdpient,. or 
medium for the hemisucdnate salt of an active compound. The hemisucdnate salt of an 

20 active compound can be adsort)ed on a granular solid container for example in a sachet 
Some examples of suitable caniers are water, salt solutions, alcohols, polyethylene glycols, 
polyhydroxyethoxylated castor oil, peanut oil, olive oil, gelatine, lactose, terra alba, sucrose, 
dextrin, magnesium carbonate, sugar, cydodextrin, amylose, magnesium stearate, talc, 
gelatine, agar, pectin, acada, stearic add or lower alkyi ethers of cellulose, silidc add, fatty 

25 adds, fatty add amines, fatty add monoglycerides and diglycerides, pentaeryttiritol fatty add 
esters, polyoxyettiylene, hydroxymefhylcellulose and polyvinylpymolidone. Similariy, ttie 
carrier or diluent may indude any sustained release material known in ttie art, such as glyceryl 
monostearate or glyceryl distearate, alone or mixed with a wax. The fonmulations may also 
Indude wetting agents, emulsifying and suspending agents, preserving agente, sweetening 

30 agents or flavouring agents. The fbnnulations of the invention may be formulated so as to 
provide quick, sustained, or delayed release of the active Ingredient after administaration to 
the patient by employing procedures well known in the art 

The phannaceutical compositions can be sterilized and mixed, if desired, witti auxil- 
iary agents, emulsifiers, salt for influendng osmotic pressure, buffers and/or colouring sub- 
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Stances and the like, which do not deleteriously react with the hemisucdnate salt of an active 
compounds. 

The route of administration may be any route, which effectively transports the active 
hemisucdnate salt of a compound of the invention which inhibits the en^nratic activity of 
DPP-IV to the appropriate or desired site of acHon, such as oral, na^l, pulmonary, buccal, 
sutklemrial, intrademial, transdermal or parenteral e.g. rectal, depot, subcutaneous, intrave- 
nous, intraurethral, intramuscular, intranasal, ophthalmic solution or an ointment, the oral 
route being preferred. 

If a sdid carrier is used for oral administration, the preparation nray be tabletted, 
placed in a hard gelatin capsule in powder or pellet form or it can be in the form of a troche or 
lozenge. If a liquid carrier is used, the preparation may be in the fbnm of a syrup, emulsion, soft 
gelatin capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspensbn 
or solution. 

For nasal administration, the preparation may contain a hemisucdnate salt of a 
compound of the invention which inhibits the en^matic activity of DPP-IV, dissolved or 
suspended in a liquid carrier, in particular an aqueous earner, for aerosol application. The carrier 
may contain additives such as solubilizing agents, e.g. propylene glycol, surfactants, at>sorption 
enhancers such as lecithin (phosphatidylcholine) or cydodextrin, or preservatives such as 



For parenteral application, parta'cularty suitable are injectable solutions or suspen- 
sions, preferably aqueous solutions with the hemisucdnate salt of an active compound dis- 
solved in polyhydroxylated castor oil. 

Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or 
the like are parUcularty suitable for oral application. Preferable caniers for tablets, dragees, 
or capsules indude lactose, com starch, and/or potato starch. A syrup or elixir can be used in 
cases where a sweetened vehide can be employed. 

A typical tablet whteh may be prepared by conventional tabletting tediniques may 

contain: 



parabenes. 



Core: 



Active compound (as hemisucdnate salt) 
Colloidal silicon dioxkie (Aerosil)® 
Cellulose, microcrysL (Avicel)® 
Modified cellulose gum (Ao-DI-Sol)® 
Magnesium stearate 



250 mg 



1.5 mg 
70 mg 
7.5 mg 
Ad. 
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Coating: 

HPMC approx 9 mg 

*Mywacett 940 T approx. 0.9 mg 

5 ^Acylated monoglyceride used as plastidzer for film coating. 



The hemisucdnate salts of compounds of the invention are effective over a wide 
dosage range. For example, in the treatment of adult humans, dosages from about 0.05 to 

10 about 1000 mg. preferably from about 0.1 to about 500 mg, per day may be used. A most 
preferable dosage is about 0.5 mg to about 250 mg per day. In choosing a regimen for pa- 
tients it may frequently be necessary to begin with a higher dosage and when the condition is 
under control to reduce the dosage. The exact dosage will depend upon the mode of admini- 
stration, on the therapy desired, forni in which administered, the subjert to be treated and the 

1 5 body weight of the subject to be treated, and the preference and experience of the physician 
or veterinarian in charge. 

Generally, the hemisucdnate salts of compounds of the present invention are 
dispensed in unit dosage fbmri comprising from about 0.05 to about 1 000 mg of active ingredient 
together ^Aoth a pharmaoeutically acceptable earner per unit dosage. 

20 Usually, dosage fomns suitable for oral, nasal, pulmonal or transdermal administration 

comprise firom about 0.05 mg to about 1000 mg, preferably from about 0.5 mg to about 250 mg 
of the hemisucdnate salts of compounds admi)^ with a phamiaceutically acceptable canier or 
diluent . 

The invention also encompasses prodrugs of a hemisucdnate salt of a compound of 
25 the invention which on administration undergo chemical conversion by metebolic processes 
before becoming active phamnacologicai substances. In general, such prodrugs will be func- 
tional derivatives of hemisucdnate salts of a compound of the invention whidi are readily 
convertible in vivo into a compound of fomiula I. Conventional procedures for ttie selecSori 
and preparation of suiteble prodrug derivatives are described, for example, in "Design of Pro- 
30 drugs", ed. H. Bundgaard, Elsevier, 1985. 

Combination treatments 
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The invention fiirtliemiore relates to the use of hemisuodnate salts of a compound 
according to the present invention for the preparation of a medicament for use in the treatment 
of diabetes in a regimen which additionally comprises treatment with another antidiabetic agent 
In the present COTtext the ^ression "antidiabetic s^enT includes compounds for the 
5 treatment and/or prophylaxis of insulin resistance and diseases wherein insulin resistance is 
the pathophysiological mechanism. 

In one embodiment of this invention, the antidiabetic agent is insulin or GLP-1 or any 
. analogue (u* derivative thereof. 

in another embodimmt the antidiabetic agent is a hypoglycaemic agent, preferably an 
1 0 oral hypoglycaemic agent 

Oral hypoglycaemic agents arc fwieferably selected from the group consisting of sul- 
fonylureas, norvsulphonytunea insulin secretagogues, biguanides, tiiiazolidinediones, alpha glu- 
cosidase inhibitors, glucagon antagonists, GLP-1 agonists, potasium channel openers, insulin 
sensitizers, hepatic enzyme inhibitors, glucose uptalce modulators, compounds modifying the 
1 5 lipid metabolism, compounds lowering food intake, and agents acting on ttie ATP-dependent 
potassium channel of tiie Qrcelis. 

Among the sulfonylureas, tolbutamide, glibendamide, glipizide and giidazide are pre- 

. femed. 

Among the non-sulphonylurea insulin secretagogues, repaglinide and nateglinide are 
20 prsfemed. 

Among the biguanides, metformin is. prefenied. 

Among the thiazoltdlnediones, troglitazone, rosiglitazone and dgiitazone are pre- 

fenred. 

Arnong the glucosldase inhibitors, acarbose is prefened. 
25 Among flie agents acting on the ATP<lependent potassium channel of tiie erce\]B ttie 

following are preferred: glibendamide, glipbdde, giidazide, repaglinide. 



The cydic amines used in the synthesis of the compounds herein are eittier com- 
30 merdally available, or have been made using published procedures. Racemic 

3-aminopiperidine was made from 3-aminopyridine by reduction with Pt02 (Nienburg. Chem. 
Ber. 70(1 937)635). Enantiopure (R)- and (S)-3-aminopiperidine and (R)- and (S)-3- 
AminopymDlidine was made according to l\^oon, S-H and Lee, S. Syntti. Commun. 
28(1998)3919. 
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PHARMACOLOGICAL METHODS 

Methods for measuring the activity of compounds which inhibit the enzymatic acUvity 
ofCD26/DPP-iV 

Summary, 

5 Chemical compounds are tested for their ability to inhibit the enzyme activity of puri- 

fied CD26/DPP-IV. Briefly, the activity of CD26/DPP-IV is measured in vitro by its ability to 
cleave the synthetic substrate Gly-Pro-p-nitroanilide (Gly-Pro-pNA). Qeavage of Gly-Pro- 
pNA by DPP-IV liberates the product p-nitroanilide (pNA), whose rate of appearance is di- 
rectly proportional to the enzyme activity. Inhibition of the enzyme activity by specific enzyme 
10 inhibitors slows down the generation of pNA. Stronger interaction between an inhibitor and 
. the enzyme results in a slower rate of generation of pNA. Thus, the degree of inhibition of the 
rate of accumulation of pNA is a direct measure of the strength of enzyme inhibition. The ac- 
cumulation of pNA is measured spectrophotometrically. The inhibition constant, Ki, for each 
compound is detennined by incubating fixed amounts of enzyme with several different con- 
1 5 centratlons of inhibitor and substrate. 
Materials: 

TTie following reagents and cells are commercially available: 
Porcine CD26/DPP-IV (Sigma D-7052), Gly-Pro-pNA (Sigma G0513). 
Assay buffier 50 mM Tris pH 7.4, 150 mM NaCI, 0,1% Triton X-100. 
20 GIv-Pro-DlMA deavace-assav for CD26: 

The activity of purified CD26/DPP-IV is assayed in reactions containing: 
70 pi assay buffer 
1 0 pi inhibitor or buffer 
. 10 pi substrate (Gly-Pro-pNA from a 0AM stock solution in water) or buffer 
25 10 pi enzyme or buffer 

Reactions conteining idmtical amounts of enzyme, but varying concentrations of in- 
hibitor and substrate, or buffer as control, are set up in parallel in individual wells of a 96-well 
ELISA plate. The plate is incubated at 25 and absortjance is read at 405 nm after 60 min 
incubation. The inhibitor constants are calculated by non-linear regression hyperbolic fit and 
30 the result is expressed as inhibition constent (Ki) in nM. 

Diabetes model 
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The Zucker Diabetic Fatly (ZDF) rat model can be used to Investigate the effects of 
the hemisuccinate salt of compounds of the invention on both the treatment and prevention 
of diabetes as rats of this sub-strain are Initially pre-diabetic although develop severe type 2 
diabetes characterised by increased HbAI c levels over a period of 6 weeks. The same 
strain can be used to predict the dinical efficacy of other anti-diabetic drug types. For exam- 
ple, the model predicts the potency and limited clinical efficacy of thiazolkilnedione insulin 
sensitizers compounds. 

EXAMPLES 



Preparative HPLC (Method A1) 

Column: 1.9 x 15 cm Waters XTerra RP-1 8, Buffer, linear gradient 5 - 95% in 15 
min. MeCN, 0.1% TFA, flow rate of 15 ml/min. The pooled fractions are eittier evaporated to 
dryness in vacuo, or evaporated in vaojo until the MeCN is removed, and then frozen and 
freeze dried. 

Preparative HPLC (Method A2) D9.1.19 

Column: Supelcosil ABZ+Rus, 25 cm x 10 mm, 5 [xm. Solvent fic 0.1% TFA/Water, 
solvent B: MeCN. Eluent composition: 5 min. 100% A, linear gradient Q- 100% B in 7 min, 
100% B in 2 min. Flow rate 5 ml/min. The column is allowed to equilibrate for 4 min in 100% 
A before the next run. 

Preparative HPLC (Method A3) HDemPrep 

The LC system consists of a Gllson 321 pump, 235 injector and 215-fraction collec- 
tor equipped with a Waters Xtena 7.8 mm * 100 mm column run witti a gradient from 10 % 
aqueous acetonitril with 0.01% TFA to 100 % acetonitril with 0.01% TFA over 1 1 min. Flow 
rate 10 ml/min. The effluent is split 1 :1000 to an Agilent 1 100 MSD by a LC Packings ACM 
10-50 flow splitter. The MS is equipped with an Agilent fraction collector kit, from which the 
analogue signal tron\ extracted tiie target ion, is used for controlling fraction collection. 

HPLC-MS (Method B) (Anyone) 

Column: Waters Xtena MS C-18 X 3 mm Id. Buffer. Unear gradient 10 - 100% in 7.5 
min, MeCN, 0.01% TFA, flow rate 1 .0 ml/min. Detection 210 nm (analog output from 
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diode array detector), MS-detection ionisation mode API-ES, scan 100-1000 amu step 0.1 
amu. 

HPLC-MS (Method C) (h8) 

Column: 0.3 mm x 1 5 cm Waters Symmetry Cia. Buffer Linear gradient 5 - 90% in 
5 15 min, IWeCN, 0.05% TFA, flow rate 1 mi/min 

Analytical separation of stereoisomers (Method D) 

c6e, Chlral capillary electrophoresis: Conditions: HP 3D Capillary Electrophoresis: 
48.5/40cm. SOpm HP bubble capillary. Electrolyte: HS-p-CD (Regis) (2% w/v) in 50mM 
phosphate buffer pH2.5 (HP), Voltage: -17kV, Injection: 30mbar for 5s. 

10 Preparative separation of stereoisomers (Method E) 

Analytical separations were performed on Hewlett Packard 1090 HPLC equipment 
with 5 chtral Daicel columns (AD, OD, AS, OJ and Welko-02, 250 x 4.6 mm) with a diode 
anray detector. The mobile phases were 2-propanol:heptane mixtures with 0.1% DEA. 



15 Preparative separations were performed with the above-mentioned type of columns 

(250 X 20 mm) on a preparative Gilson HPLC set-up. Relevant fractions were collected and 
evaporated (SpeedVac). 

Microwave assisted reactions (Method F) 

20. The reactants are mixed in an appropriate solvent in a closed teflon vessel (XP 1500 

Plus Vessel set) and heated in a micro wave oven (CEM MARSX microwave instrument 
Magnetron frequency: 2455 IVIHz. Power Output 1200 Watt). The reaction mixture is cooled 
and evaporated in vacuo. Nonnally solvents like MeOH, EtOH. iPrOH, H20, DMF and DMSO 
are used. 

25 Chirai capillary electrophoresis (CCE) analysis of 3-amlnopiperidlne (Method G) 

The chirai analysis of 3-aminopiperidine consists of a derivatisation step prior to 
chirai analysis using capillary electrophoresis (CE). 
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Deiivafeation. 50/j\ 40mM 3-aminopiperidine solution in water is added to 200fj\ 
40mM OPA solution (40mM OPA in 1:15:185 mercaptaethanol:l\<eOHwater). The reaction in 
canied out in the dark within 2 minutes. 50/il of this readion mixture is diluted with 950/A wa- 
ter and analysed directly on the CE instrument 

5 

CE instrumentation and conditions, HP^CE Instrument equipped with a 
48.5/40.0cm bubble cell capillary and detection at 226nm UV. The injection was SOmbar in 
4.0 seconds.. The applied voltage was +1 9kV which yielded +60//A and prior to each injec- 
tion the capillary was washed with 0.1 N NaOH for 1 minute and eledrolyte for 1.5 minutes. 
10 The electrolyte was 0.5% (w/v) carboxyethyl-jff-cydodextrin (Cydolab, Hungary) dissolved in 
50mM fosphate buffer pH 7.0. The two enantiomers migrate within 5 minutes of electropho- 
resis and the identity of specific enantiomers is confirmed by spiking of the racemate. 



Preparation of (R) plperidine-3^amine 

15 Steo A: IR) N-CBz nipecotic acid 

R (") Ethylnipeconate tartaric add salt (1 17 g, 382 mmol) was dissolved in 2N NaOH 
(1200 ml. 2.40 mol) and cooled to 5 °C. Z-OSu (100 g, 401 mmol) dissolved in 100 ml THF 
was added to the chilled reacBon. The mixture was allowed to stir at 5 for 1 h. and at RT 
ovemight Approx. 100 ml of solvent was removed by rotary evaporation in vacuo, and the 

20 remaining solution was addrfied to pH 2 - 3 with cone. HCI (app. 75 ml). The resulting crystal 
were isolated by filtration and dried in vacuo ovemight 
Yield 86 g (85%) 

^H-NMR (dmso-d6, 400 MHz) & 12.5 (s broad. 1H). (7.42 - 7.30 (m, 5H), 5.1 (s. 2H), 4.0 (s, 
1H). 3.80 (s, 1H). 3.12 (m. 1H), 2.92 (t, 1H), 2.36 (m, 1H). 1.92 (m. 1H), 1.7-1.48 (m. 2H). 
25 1.48 - 1.30 (m. 1H). HPLC-MS (IVIethod B): mfe= 264 (M+1), Rt = 3.30 min. 

Step B: (R) 3-tert-Butoxvcarbonvlamlno-piperidine-1-carboxvllc acid benzyl ester 

(R) N-CBz nipecotic add (86 g, 327 mmol) was dissolved in toluene (100 ml) and 
evaporated to dryness three times. terL Butanol (1000 ml, 10.5 mmol) and triethylamine 
30 (50.1 ml, 359 mmol) were added to the reaction mixture. The reaction mixture was stinred for 
30 min., and DPPA (98.5 ml, 457 mmol) was added over 1 5 min. The reacUon mixture was 
heated to 100 ^'C ovemight After cooling, the solvent was removed by evaporation in vacuo, 
and water (200 ml) was added. After ovemight stining at RT the produd was isolated by fil- 
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tration, and stirred with EtOAc (250 ml) for one hour. The EtOAc solution was filtered and 
evaporated in vacuo to give tiie crude product as a white solid. This material was dissolved 
in hot EtOAc (200 ml), and cooled to 5 overnight The precipitated product was isolated by 
filtration, washed mtti cold EtOAc and dried. 
5 Yield 50.0 9(46%). 

'H-NMR (dmso^e, 400 MHz) & 7.32 (s. 5H). 5.12 (s, 2H), 4.6 (s, 1H). 3.8 - 3.15 (m. 5H), 
1.85 (m, 1H). 1.65 (s. 1H),1.6 - 1.35 (m. 11H). 

Step C:' fro Pioeridin^vl-carbamic add tert4)utvl ester 
10 (R) 3-tert-ButDxycarbonylamino-p!peridine-1-cari30xylic add benzyl ester (50 g. 150 

mmbi) was dissolved In abs. EtOH (500 ml), and hydrogenated (1 atm, 7 days, 10 % Pd/C 
(5.0 g)) at RT. The reaction was filtered and evaporated in vacuo to give tiie product as a 
white solid . 
Yield 27.3 g (92%). 

15 ^H-NMR (dmso^B, 300 MHz) & 6.85 (d, 1H), 3.41 (s br, 2H), 3.05 (m, 1H), ZOO (m, 1H). 
2.58.-2.35 (m, 2H), 1.92 (m, 1H). 1.75 (m, 1H), 1.58 (s, 9H). 1.50-1.40 (m. 2H). 

For analysis a small sample of ttie product (50 mg) was dissolved in EtOAc (2 ml), treated 
with 3 N HCI in EtOAc (2 ml), and evaporated in vacuo. The product was stinred with EtOAc 
20 (5 ml) for one hour and filtered to give (R) 3-aminopiperidine in > 98 % ee, (detemiined as 
described in meUiod G). 

Preparation of Azepan-3-ylamine 

3-Amino-azepan-2-Hone (24,0g, 0,1 88mol) was dissolved in THF and cooled on an 
25 ice batti in a nitrogen atnrK>sphere. LjAlH4 (35,6g, 0.938 mo!) was added in small portions. 
After tiie last addition flie reaction mixture was allowed to wanm up to room temperature and 
stined for 72 hours, tiien refluxed for 48 hours. Water was added very slowly until a white 
reaction mixture was obteined. KfiOs was added until a filterable slunry was obteined. Then 
tiie reaction mixture was filtered, and tiie predpitete was washed with THF (3 x 300 ml). The 
30 combined THF phase was evaporated in vacuo giving tiie titie compound as a yellow oil. No 
ftjrtiier purification was perfonmed. 

HPLC-MS: (Mettiod B): m/z = 1 15 (M+1), R t= 0.53 min, Purity (UV) = 99%. 

^H-NMR (MeOD-d4): 8: 4.5 (s. 3H), 2.8-3.0 (m, 4H), 2.45-2.6. (m, 1H), 1.9 (m, 1H), 1.4-1.75 

(m, 5H). 
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^^C-NMR (MeOD^U): 5: 57.68. 54.40. 50.19. 38.04. 3179. 24.01. 
Abbreviations : 



CBz 


Carbobenzoxycarbonyl 


EtOAc 


Ethyl acetate 


DCM 


Dichloromethane 


DEA 


Diethylamine 


DIEA 


Diisopropylethylamine 


DMF 


Dimethytfoimamide 


DMSO 


Dbnethyl sulfoxide 


DPPA 


Diphen^phosphonic azide 


HOAc 


Acetic add 


MeCN 


Acetonitrile 


TFA 


Trifluonoacetic add 


THF 


Tetrahydrofuran 


TMG 


Tetramethyiguanidine 



The following general procedures are used to synthesize compounds of formula I. These are 
subsequently converted to hemisucdnate salts using the methods described below 



General procedure (A): 
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Step A: 

The starting material (1 6 pmol) Is dissolved in a mixture of DMF and DIEA (3% 
DIEA. 250 pi). The allcylation reagent R^-CR^®-X (16.8 pmol, 1.05 equiv) is dissolved in 
DMF (1 00 pi) and added. The mixture Is heated to 65 ""C for 2h. 

Step B: 

Allcylation reagent R^-Br (32 pmol) is dissolved in DMF (100 pl) and added to the re- 
action mixture followed by a solution of TMG. in DMF (1 .16 ml TMG diluted to 5.8 ml, 48 pl). 
The mixture is Icept at 65 X for 4h. 

Step C: 

The diamine (200 pmol) is dissolved in a mixture of DMF and DIEA (3% DIEA, 200 
pl) and added to the reaction mixture. The reaction is Icept at 50 ^'C for 24h. 

Samples are neutralized using HOAc (20 pl), stripped and purified by HPLC. Sam- 
ples are dissolved in DMSO/H2O (4:1, 500 pi). 



General procedure (B) 
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Step A: 

The starting material (16 pmol) is dissolved in a mixture of DMF and DIEA (3% 
DiEA, 250 Ml)* The allcyiation reagent R^-CR^R^-X (16.8 |jmol, 1.05 equiv) is dissolved in 
DMF (100 pi) and added. The mixture is heated to 65^*0 for 2h. 

Step B: 

Diamine (200 pmol) is dissolved in a mixture of DI\^F and DiEA (3% DiEA, 200 |jl) 
and added to the reaction mixture. The reaction is kept at SO^'C for 24-48h. and then all vola- 
tiles are stripped. 

Samples are neutralized using IHOAc (20 |jl)> stripped and purified by HPLC metii- 
ods Al , A2 or A3. Samples are dissolved in DMSO/H^ (4:1 , 500 pi). 
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General procedure C 




Step A: 

8-ChlorotheophyllIne (1 eq.) and KjpOz (Z2 eq) is slurried in DiViF (app. 12 mi/g of 
5 8-Cliiorotheophyiiine). The t>enzyl chioride (or bromide) is added (1 .1 eq), and the siurry is 
stirred until the reaction is finished (1-7 days) at RT. The reaction mixture is poured info 
water (app. 70 ml/g 8-Chlorotiieophylline) and stirred until ttie precipitation of tiie product has 
completed. 

The product is filtered and dried in. vacuo. 

10 Step B: 

The benzylated 8-Chlorotheophylline (1 eq.) is dissolved in DI\ASO (app. 35 ml/g), 
K2CO3 (4 eq.) is added, and tiien (R) Piperidin-d-yl-cari:>amic add terL-bufyi ester (2 eq.) is 
added, and the reaction is stirred at either RT, 50 X, or at 65 X until finished (usually over- 
night). The reaction mbcture is poured into water (4 - 10 ml / ml DMSO) with stirring, and the 
1 5 precipitated product is isolated by filtration, and washed witti water, and dried. 

Step C: 

The product from steoB (1 eq.) is dissolved in MeCH (app. 20 ml / g), and cone. HO 
is added (10 eq.). The reaction is left with stimng ovemight, and e>^porated in vacuo. The 
product Is dissolved in EtOAc and water (1 + 1 , app. 50 ml/g), separated, and flie aqueous 
20 phase washed witti EtOAc (2 x 25 ml/g). The aqueous phase is added an equal amount of 
2N 1^03, and extracted witii EtOAc (3 x 25 ml/g). The combined EtOAc phase is washed 
with brine, dried (MgS04), and about half ttie solvent is removed by evaporation in vacuo. 
Cone. HCI is added (1.1 eq.), and the solvent is evaporated in vacuo. The product is dis- 
solved in hot EtOH, predpitated with EtzO, collected by filtration, and dried in vacuo. 
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General procedure (D): 




Step A: 

The starting material (32 pmol) is dissolved in a mixture of DMF and DIEA (3% 
DIEA, 500 Ml). The alkylation reagent R^-CRW-X (33.6 pmol, 1.05 equiv) is dissolved in 
DMF (200 pi) and added. The mixture is heated to 65 ''C for 2h. Upon cooling to 25 ""C, 
KaCOa (aq) is added (5.12M, 50 mU 256 umol). Volatiles are stripped. 

SteoB: 

Alkylation reagent R°-Br (64 pmol) is dissolved in DMF (250 pi) and added to tiie re- 
action mixture. The mixture is kept at 25 ""C for 48h. Volatiles are stripped 

Step C: 

The diamine (400 pmol) is dissolved in DMSO and added to the reaction mixture. If 
tile dihydrochloride salt of the diamine is employed, four equivalents of DCHI\^ is added. 
The reaction is kept at 50 ''C for 48h. 

Samples are neutralized using HOAc (30 pi), and purified by HPLC Method A3 
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General procedure (E): 




Step A: 

5 The starting material (4.08 mmol) is dissolved in a mixture of DMF and DIEA (3% 

DIEA, 65 ml). The alkylation reagent R^-CR^^-X (4.28 mmol, 1.05 equiv) is dissolved in 
DMF (25.5 ml) and added. The mixture is heated to GS^'C for 2h and poured onto ioe followed 
by filtration of the alkylated product 

10 Step B: 

Diamine (400 pmol) is dissolved in DMSO. (40Q pi) and added to the above product 
(32 umol). The reaction is kept at 50X for 24-48h. 

Samples are neutralized using HOAc (30 pi) and purified by HPLC Method A1 or 
15 HPLC Method A2 



General procedure (F): 
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Step A: 

The starting material (32 |jmoi) is dissolved in a mixture oT DMF and DIEA (3% 
5 DIEA, 500 Ml). Tlie alkylation reagent R^*CRV-X (33.6 pmoi. 1 .05 equiv) is dissolved in 
DMF (200 Ml) and added. The mixture is heated to GS^'C for 2h. 

Step B: 

Diamine (400 Mmol) Is dissolved in DMSO (400 pi) and added to the above reaction 
1 0 mixture. The reacb'on is Icept at 50X for 48h. 

Samples are neutralized using HOAc (30 pi) and purified by HPLC Method A2 or 

A3. 
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General procedure (G): 




Step A: 

5 The starting material (20.40 mmol) is dissolved in DMF (50 mi) and DiEA (10 ml). 

The aikylation reagent R^-CR®F^-X (22.03 mmol. 1 .08 equiv) is dissolved in DMF (10 ml) and 
added. Heating the mixture to 65 ''C for 2h affords the products that are isolated by filtration 
upon adding the reaction mixture onto ice (300 ml). 



Step B: 

The product from Step A (5.56 mmol) and aikylation reagent R^-Br (11.11 mmol) are 
dissolved in DMF (60 mi) and potassium cartx)nate is added to the reaction mixture. Upon 
stining at 25 **C for 16h the reaction mixture is poured onto ice (300 ml) and the product is 
isolated by filtration and dried in vacuo. 

Step C: 

The product from Step B (0.472 mmol) is dissolved in DMSO (5 ml) and the diamine 
(2.36 mmol) is added to the reaction mixture. If the dihydrochloride salt of the diamine Is env 
ployed, K^COs (2.36 mmol) is added. The reacb'on is kept at 50 ""C for 24h and poured onto 
20 ice (20 mi). The product Is isolated by filtratton. The compounds may be purified by HPLC 
methods A1 , A2 or A3 or by treatment with hot acetonitrile. 



10 



15 
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General procedure (H): 




Step A: 

5 The starting material (20.40 mmol) is dissolved In DMF (50 ml) and DIEA (10 ml). 

The alkylation reagent R^-CR®R^-X (22.03 mmol, 1.08 equiv) is dissolved in DMF (10 ml) and 
added. Heating the mixture to 65 X for 2h affords the products that are isolated by filtration 
upon adding the reaction mixture onto ice (300 ml). 

Step B: 

1 0 The product from step A is dissolved in DMSO (app. 40 ml/g), DIEA (2 eq.) is 

added, and then (R) Piperidin-3-yl-cart>amic add tert-butyl ester (2 eq.) is added, and the 
reacHon is stined at either RT, 50 •C, or at 65 unUI finished (usually ovemight). The reac- 
tion mixture is poured into ice/water (4 - 10 ml / ml DMSO) with stining, and the precipitated 
product is isolated by filtration, and washed with water, and dried. 

15 Step C: 

The product from steoB is dissolved in DMF (1 eq. app. 10 ml/g). Ethyl 2- 
bromoacetafe is added (2 eq.) is added, K2CO3 (3.5 eq) is further added, and tiie reaction is 
left with stining at RT until completed. The reacHon is poured onto ice/water (app. 100 mi), 
and tiie predpitated product is isolated by filtration, and washed witti water, and dried. 
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Step D: 

The product from sIbpC is dissolved In EtOH (25 ml) with stirring, added 1 N NaOH 
(6 ml), and left with stining overnight HOAc (6 ml) is added, and the solvent Is evaporated. 
The residue is poured onto IceAiyater (app. 100 mi), and the predpitated product is isolated 
5 by filtration, and washed with water, and dried. 

Step E: 

The product from steoD (1 eq. 20 pmol) Is dissolved in a solution of Carit>onyldlimi- 
dazole (1.5 eq. 30 pM) In DMF (250 pi), and left for 2 hours. The amine NIRR' (2 eq. 40 pM), 
dissolved in DMF (50 pi), was added and the reaction left with stim'ng ovemlght at RT. An- 
10 other porb'on of the amine was added as before, and the reaction left with stirring overnight 
The product was isolated by evaporation of the solvent 

StepR 

The product from steoE was added TFA In DCM (200 pi 1 :1 ), and the reaction was 
left for 2 hours. Evaporation of the solvent overnight gave the product, which may be further 
15 purified by prep. HPLC methods A1, A2 or A3. 

The following compounds are examples of compounds of Fonnula I that are subsequently 
converted to hemisuccinate salts. 

NNC 0072-O00O-1085 Example 1 
20 2-(8-(3-Aminopiperidin-1 -yl)-1 ,3-dimethyi-2,6-dioxo-1 ,2,3,6-tetrahydropurin-7- 
ylmethyl)benzonitrile. TFA (1) 




NNC 00724)000-5Q60-Step A: 2-^8-Chloro-1.3Kiimethvl-2.6<iioxo-1.2.3.6-tetrahvdro^ 
25 vImethvDbenzonitrile f1A> 

8-Chiorotheophyiline (20 g, 93.19 mmol) was dissolved in 800 ml of DMF and 2- 
cyanobenzyl bromide (18.28 g, 93.19 mmol). potassium carbonate (12.88 g, 93.19 mmol), 
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and potassium iodide (10 mg, 0.06 mmol) were added. The mixture was stirred at room tem- 
perature for 20 hours. The solvent was evaporated and the residue was suspended in 900 ml 
of water and 900 ml of EtOAc, and compound (1 A) was collected by filtration of the suspen- 
sion. The layers in the mother liquor were separated and the aqueous layer was extraded 
5 with 3 X 500 ml of EtOAc The combined organic layers were, washed v^'th 1 x 500 ml of wa- 
ter, and the solvent was evaporated to give compound (1 A) as white crystals. 
Combined yield: 28.6 g (93 %). Mp. 222.5 - 223.7^0. 

^H-NMR (DMSO, 300 MHz) 5: 3:20 (s. 3H). 3.43 (s, 3H). 5.74 (s, 2H). 7.06 (d, 1H). 7.53 (t, 
1H), 7.67 (t 1H), 7.93 (d. 1H). HPLOMS (Method B): m/z= 330 (M+1), Rt = 2.93 min. 

10 . 

NNC 0072-0000-1085-StBD B: 2-f8^3-AminoDiperidin-1 -vl VI -3-dimethvt-2.6-dioxo-1. 2,3.6- 
tetrahvdrQDurin-7-vlmethvl)ben2Dnitrile. TFA f1) 

2-(8-Chloro-1.3-dinrielhyl-2,6-dioxo-1,2,3,64etrahydropuri^^ 
(1A) (100 mg, 0.30 mmol) and 3-amlnoplperidine dihydrodiloride (262 mg, 1.52 mmol) were 
15 dissolved in 20 ml of 2-propanol and triethylamine (0.127 ml, 0.91 mmol) and subjected to 
microwaves (method F, 130**C, 300W) for ten hours. The solvents were evaporated and the 
cmde product was purified by preparative HPLC (method A1 , Rt = 6.78 min.) to give the titie 
compound as oily crystals. 
Yield: 66 mg (43%). 

20 ^H-NMR (MeOD, 300 MHz) 5: 1 .73 (m. 3H), 2.10 (m, 1 H), 3.02 (m, 1 H). 3.20 (m, 2H), 3.27 (s, 
3H). 3.52 (m, 4H). 3.65 (m. 1H). 5.59 (s. 2H), 7.22 (d, 1H), 7.47 (m, 1H), 7.61 (m. 1H). 7.78 
(d. 1H). HPLC-MS (Method B): m/z= 394 (M+1), R» = 1.55 min. 

Example 2 

25 8-(3-Aminopyniolidin-1-yl)-7-benzyl-1 ,3-dimethyl-3,7-dihydropurine-2,6-dione. HCI (2) 




Step A: 7-Benzvl-8-chlon>-13-dimethvl-3.7<lihvdropurlne-2.&-dlone (2A^ 

8-Chlorotheophylline (50 g, 0.23 mol) was suspended in 600 ml of DMF and benzyl 
bromide (31 ml, 0.26 mol) and potassium carbonate (64 g. 0.46 mol) were added. The mix- 
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ture was stirred at room temperature for 20 hours. The solvent was evaporated and the resi- 
due vias dissolved in 250 ml of water and 400 ml of DCM. The layers were separated and 
the aqueous layer was extracted with 150 mi of DCM. The combined organic layer was 
washed with 100 ml of brine, dried over magnesium sulphate, filtered, and the solvent was 
5 evaporated to give compound (2A) as white crystals. 
Yield: 73.6 g (104%). Mp. 152 - 154X. 

^H-mR (CDCI3. 200 MHz) 5: 3.42 (s, 3H). 3.55 (s, 3H). 5.55 (s, 2H), 7.35 (m, 5H). HPLOMS 
(Method B): m/z= 305 (M+1), Rt = 3.33 min. 

10 Step B: 8-f3-AminoDvnnDlidin-1-vlV74)enzvl-1.3Klimethvl-3.7-dihvdroDUrine-^ HCI (2\ 

7-Ben2yl-8-chloro-1.3-dlmethyl-3,7-dihydropurine-2,6-dione (2A) (100 mg. 0.33 
mmol) and 3-aminopyrroiidine (0.16 ml, 1.64 mmol) were dissolved In 20 ml of 2-propanol 
and subjected to microwaves (method F, 1 50**C, 300W) for one hour. The solvent was 
evaporated and the crude product was purified by preparative HPLC (method A1 , Rt = 6.45 

15 min.). Evaporation of the solvent afforded the title comoound as a brown oil. 
Yield: 111 mg (87%). 

^H-NMR (MeOD, 400 MHz) 5: 2.04 (m, 1H), 2.37 (m, 1H). 3.30 (s. 3H), 3.51 (s. 3H), 3.60 - 
3.80 (m, 3H), 3.87 - 3.95 (m. 2H), 5.54 (d, 1H). 5.64 (d, 1H), 7.14 (d, 2H), 7.23 - 7.35 (m. 3H) 
HPLOMS (Method B): m/z^ 355 (M+1), R, = 1.49 min. 



Example 3 

(S) 8-(3-Aminopynx)lidin-1-yl)-74)enzyl-1,3HlimethyW,7Klihydropurine-2,6-dio^ HCI (3) 



SteoArfS) f1'^"Benzvl-1.3<limethvl-2.6-dio)«>-1.2.3.&>tetrahvdropurin-8-^ 
25 vDcarijamIc acid tert-butvl ester (3M 

7-Benzyl-*<diloro-1,3-dimethyl-3,7-dihydropurine-2,6-dione (2A) (100 mg, 0.33 
mmol), (3S)-(-)-3-(tert-butoxycarbonylamino)pynolidine (305 mg, 1.64 mmol), and triethyl- 
amine (0.46 ml, 3.28 mmol) was dissolved in 20 ml of 2-propanol and 5 ml of DMF and the 



20 
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mixture was subjected to microwaves (method F. 130°C. 300W) for three hours. The solvent 
was evaporated and the crude product was purified by preparative HPLC (method A1 , Rt = 
1 1.75 min.). Evaporation of the solvent afforded compound (3A) as a brown oil. 
.Yield: 130 mg (87%) 

5 ^H-NMR (CDCI3, 200 MHz) 8: 1 .42 (s. 9H). 1 .89 (m, 1 H), 2.12 (m, 1 H). 3.34 (s. 3H), 3.37 - 
3.79 (m, 7H), 4.22 (br. s, 1H), 4.97 (d, 1H). 5.49 (d. 1H), 5.55 (d. 1H). 7.04 (m. 2H), 7.28 (m, 
3H). HPLC-MS (Method B): m/z = 455 (M+1), R, = 3.95 min. 

Step B: (S) 8-f3-Amln oDvrrolidin-1-vlV7-benzvl-1.3-dlmethvl-3.7-dihvdroDurin6-2.6-dlone. HCI 



(S) (1K7-^n2^-1 .3<llmethyl-2,6Klloxo-1 ^,3.6-t^hydropurin-8-yl)pynolidin-3- 
yl)caibamic add tert-butyl ester (3A) (1 30 mg. 0.29 mmol) was dissolved In 1 5 ml of diethyl 
ether, hydrochloric add In diethyl ether (2.5 M. 5.72 mi, 14.3 mmol) was added, and the mix- 
ture was stined at room temperature for 24 hours. The solvents were evaporated and the 
1 5 crude product was suspended In dry DCM and collected by filtration to afford the tiflecom- • 
pound as white crystals. 
Yield: 101 mg, (91%) l\^p. 166 - 169X. 

^H-NIVIR (i\^eOD. 300 MHz) 5:2.05 (m, 1H), 2.37 (m, 1H). 3.29 (s. 3H). 3.52 (s, 3H), 3.58 - 
3.97 (m, 5H), 5.53 (d. 1H), 5.63 (d. 1H), 7.13 (d, 2H). 7.21 - 7.36 (m. 3H). . 
20 HPLC-MS (Method B): m/z = 355 (M+1), R, = 1.52 min. 

Example 4 

2-(8-(3-Aminopynt)lidln-1-yl)-1 ,3-dimethyl-2,6-dioxo-1 ,2.3,6-tetrahydropurin-7- 
ylmethyi)benzonitrjle. HCI (4) 



10 JSI 



25 
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2-(8-ChlorD-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-7-ylmethyl)benzonitrile 
(1A) (100 mg, 0.30 mmol) and a-aminopynrolidine (0.15 ml, 1.52 mmol) were reacted and pu- 
rified as described in example 2, step B. to give the title compound as a yelbw foam. 
Yield: 108 mg (76%), IWp.186 - 189"C. 
5 Prep. HPLC (method A1):Rt = 6.19 min. 

^H-NMR (IVIeOD, 400 IVIHz) 5: 209 (m. 1H). 2.40 (m, 1H), 3.27 (s, 3H). 3.50 (s. 3H), 3.59 - 
3.78 (m, 3H), 3.88 - 3.99 (m. 2H). 5.70 (d. 1H), 5,79 (d. 1H). 7.12 (d, 1H), 7.49 (dd, 1H). 7.62 
(dd, 1H), 7.80 (d, 1H). HPLOMS (Method B): /n/z= 380 (M+1), Rt = 1.35 min. 

10 Example 5 

8-(3-Aminopyrrolidin-1-yl)-7-{2Hodoben^)-1 ,3-dimethyl-3,7-dlhydropurine-2,6-dlone. HCI (5) 



NNC 0072-000^5069-Step A: 8^hloro>7>(2Hodobenzvl>-1.3-dimethvl-3.7-dihvdropurine-2.6- 
dione f5A) 



lodobenzyi chloride (10.0 g, 39.6 mmol), potassium carbonate (5.47 g, 39.6 mmol), and po- 
tassium iodide (10 mg, 0.06 mmol) were added. The mixture was stirred at room temperature 
for 7 days. Water (2500 ml) and EtOAc (800 ml) were added and the layers were separated. 
The aqueous layer was extracted with 2 x 500 ml of EtOAc, and the combined organic layer 

20 was washed with 500 ml of water, 500 ml of brine, dried over sodium sulphate, and filtered. 
The solvent was evaporated and the crude product was crystallized from diethyl ether and 
petrol, to give compound (5A) as white crystals. The mother liquor was evaporated and re- 
suspended in diethyl ether and petrol, to give a second crop of compound (5A). 
Combined yield: 10.4 g (61%). Mp. 177.6 - 178.2*C. 

25 ^H-NMR (CDCIa, 300 MHz) 8: 3.37 (s, 3H), 3.61 (s, 3H), 5.59 (s, 2H), 6.48 (d, 1H). 7.02 (t, 
1H), 7.27 (t, 1H), 7.90 (d, 1H). HPLG-MS (Method B): m/z= 431 (M+1). R» = 3.94 min. 




15 



8-Chlorotheophylline (8.5 g, 39.6 mmol) was dissolved in 400 ml of DMF and 2- 
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Step B: 8-^3-AmmoDViTOlldliv1-vlV7-^2HodobenzvlV^ 
Ha (5) 

8-Chloro-7-(2-iodoben2yl>-1 ,3-dimethyl-37-dihydropurine-2,6-dione (5A) (100 mg, 
0.23 mmol) and 3-aminopyrrolidine (0.13 ml, 1.16 mmol) were reacted and purified as de- 
5 scribed in example 2, step B, to give the cmde product, which was further suspended in dry 
DCI\^. and filtered to afford the title compound as white crystals. 
Yield: 77 mg (64%). 

Prep. HPLC (method A1 ): Rt = 7.28 min. 

'H^NMR (MeOD, 200 MHz) S: 2.02 (m, 1 H), 2.35 (m, 1 H), 3.27 (s, 3H), 3.47 - 3.74 (m, 6H), 
10 3.82 - 3.93 (m. 2H), 5.44 (d, 1H). 5.53 (d. 1H). 6.72 (d, 1H), 7.04 (dd. 1H), 7.32 (dd, 1H), 7.92 
(d. 1H). HPLC-I^S (Method B): m/z= 481 (M+1), Rt = 1.76 min. 

Preparative separation of compound (5) (Method E) gave compound (7) (Rt 20,0 min, 95,9 
% ee) and compound (15) (Rt 16,5 min, 95.5 % ee). 

15 



Examples 

8-(3-Aminoazepan-1-yl)-7-benzyl-1,3-dimethyl-3,7-dihydropurine-2,6-dione. TFA (6) 




Step A: N"f2-Oxoazepan-3-vlV4-methvlbenzenesulfonamide f6A) 

20 DL-3^lno-E-caprolactam (3 g, 23.4 mmol) was dissolved In 140 ml of dry DCM 

and dry triethylamine (4.5 ml) and 4-toluenesulfonyl chloride (4.5 g, 23.6 mmol) were added. 
The reacbon was sfinred for 3 days at room temperature, and then filtered through celite. The 
filtrate was extracted with 50 ml of 1 M aqueous potassium hydrogen sulphate, 50 ml of satu- 
rated sodium hydrogen carbonate, 50 ml of water, and 50 ml of brine, and dried over sodium 

25 sulphate. The solvent was evaporated and the residue suspended in dry dichloromethane, 
and compound (6A) was collected by filtration. The mother liquor was evaporated and resus- 
pended in DCM, to give a second crop of compound (6A) as white crystals. 
Combined yield: 5.99 g (90%). Mp. 179.9 - 180.5'C. 
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^H-NMR (CDCI3. 300 MHz) 5: 1.34 (m, 1H). 1.55 - 1.85 (m, 3H). 2.00 (m, 1H). 2.17 (m, 1H), 
2.40 (s. 3H), 3.10 (m, 2H). 3.81 (m, 1H), 5.86 (m, 1H). 6.12 (d, 1H). 7.28 (d, 2H), 7.72 (d, 
2H). HPLC-MS (Method B): m/z = 283 (M+1 ). Rt = 2.71 min. 

5 Step B: N-fAzeDan-3"VlV4-methvlbenzenesulfonamide (GB) 

N-<2*OxoaKpan-^ylHHrnethylbenzenesulfonamide (6A) (4.24 g. 15 mmol) was 
dissolved in 250 ml of dry THF under a nitrogen atmosphere, and lithium aluminium hydride 
(1 .1 1 g, 30 mmol) was added slowly. The reaction was heated to reflux for 20 hours and then 
quenched with water until the eflervescence ceased. Solid potassium cart)onate was added 

1 0 until a white suspension appeared, and the mixture was allowed to stir for half an hour. The 
suspension was filtered through oelite. which was washed with 3 x 50 ml of EtOAo. The sol- 
vents were evaporated and the residue was dissolved in 1 00 ml of EtOAc and 1 00 ml of wa- 
ter. The layers were separated and the aqueous layer was extracted with 2 x 100 ml of 
EtOAc. The combined organic layer was washed with brine, dried over sodium sulphate, and 

15 evaporated to give compound (6B) as an oil. 
Yield: 2.89 g (71%). 

^H-NMR (CDCI3, 300 MHz) 5: 1.37 - 1.74 (m. 6H), 2.41 (s, 3H), 2.55 - 2.93 (m, 4H). 3.45 (m, 
1H), 7.27 (d. 2H), 7.76 (d, 2H). HPLC-MS (Method B): in/z= 269 (M+1). Rt = 1.43 min. 

20 Step C: N-(147-Ben2vl-1.3-dimethvt-2.6-dioxo-1.2.3.6-tetrahvdroDurin-8-vl)azeDa^ 
methvlbenzenesulfonamide (6C) 

7-Benzyl-8-chloro-1,3-dimethyl-3,7-dihydropurine-2,6-dione (2A) (1.03 g, 3.40 mmol) 
and ISI-(azepan-3-yl)-4-methylbenzenesulfonamide (6B) (1.00 g, 3.73 mmol) were dissolved 
in 2-methoxyethanol (30 ml) and triethylamine (2.4 ml), and the mixture was heated to 120**C 

25 for 2 days. The solvents were evaporated and the crude pnxluct was dissolved in 100 ml of 
EtOAc and 100 ml of water. The aqueous phase was acidified with 1M potassium hydrogen 
sulphate until pH = 2. The organic layer was separated and extracted with 50 ml of 1 M aque- 
ous potassium hydrogen sulphate, and 50 ml of brine, and dried over sodium sulphate. The 
solvent was evaporated and the crude product was purified by column chromatography on 

30 silica gel using EtOAc:heptane (1:1) as the eluent. Evaporation of the solvent gave com- 
pound (6C) as a white foam. 
Yield: 548 mg (30%). Mp. 80.2 - 88.2X. 
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^H-NMR (CDCI3. 300 MHz) 5: 1.22- 1.84 (m, 6H), 2.41 (s. 3H). 3.00 (m, 1H), 3.25 (dd, 1H), 
3.47 - 3.72 (m, 6H), 5.37 (d, 1H), 5.59 (d, 1H), 7.03 (d. 2H), 7.29 (m, 5H), 7.75 (d, 2H), 7.88 
(d, 1H). HPLC-MS (Method B): /n/z= 537 (M+1), Rt = 4.32 min. 

5 Step D: 8-^3TAminoa2eDaiv1-vlV7-ben2vl-1.3<limethvl-3,7<li^^ TFA (6) 

N-(1-(7-Ben2yl-1 ,3-dimethyl-2,6-dioxo-1 ,2,3.6-tetrahydropurin-8-yl)a»pan-3-yl)-4- 
methylbenzenesulfbnamide (BC) (100 mg, 0.19 mmol) was dissolved in hydrobromic add 
(48%, 5 ml) and t>6nzene (0.07 ml), and phenol (61.4 mg, 0.65 mmol) was added. The mix- 
ture was heated to. reflux for three hours, and after cooling 20 ml of EtOAc was added. The 

1 0 layers were separated, and the aqueous layer washed with 20 ml of EtOAa pH was adjusted 
to 1 1 with 10M sodium hydroxide. The aqueous layer was extracted with diethyl ether (3 x 20 
ml), and the combined organic layers were dried over sodium sulphate and the solvent was 
evaporated. The crude product was dissolved in 5 ml of DCM and 0.5 ml of trifluoroacetic 
add was added. The solvents were evaporated and the crude product was purified by prepa- 

1 5 rative i-IPLC (method A1 , Rt = 7.63 min). Evaporation of the solvent gave the title comoound 
as an oil. 
Yield: 8 mg (8%). 

^H-NMR (DMSO, 400 MHz) 5: 1 .34 (m, 1 H), 1 .50 (m, 2H), 1 .68 (m, 2H), 1 .88 (m, 1 H), 3.20 
(s, 3H), 3.30-3.50 (m, 5H), 3.81 (m, 1H). 5.46 (d, 1H). 5.52 (d, 1H). 7.09 (m, 2H), 7.32 (m, 
20 3H). HPLC-MS (Method B): miz = 383 (M+1), Rt = 2.00 min. 

Example 7 

(S) 8-(3-Aminopynrolidin-1-yI)-7-(2-iodobenzyl)-1,3<limethyl-3,7-dihydropurine-2,6-d HCI 
(7) 
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Step A: fS) f1-f7--f2-lodoben2vlV1,3^imethvl-2.6-dioxo-1.2.3,^^ 
vltovrrolidin-S-vDcarbamic add tert-buM ester f7A) 

8-Chloro-7K2-iodoben2ylH»3-diniethyl-3jHjihydrop (5A) (100 mg, 

0.23 mmol) and (3SH-)-3-(tBrt4)uto)(ycarbonylamino)pyrrolidine (216 mg, 1 .16 mmol), and 
5 triethylamine (0.32 ml, 2.32 mmol) were dissolved in 20 mi of 2-propanol and the mixture was 
subjected to microwaves (method F, 130''C, 300W) for three hours. The solvents were 
evaporated and the crude product was purified by preparative HPLC (method A1 , Rt = 12.99 
min.}. Evaporation of the solvent afforded compound (7A) as white crystals; 
Yield: 132 mg (98%). 
10 HPLC-MS (Method B): m/z= 581 (M+1). Rt = 4.42 min. 

Step B: (S) 8-f3-AmlnoDvnrolldin-1-vlV7--f2^odobenzvlV1.3<limethvl-3.7Kli^^^ 
. dione. HCI (7) 

(S) (1 -(7-(2-lodobenzyl)-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-8- 
15 yl)pynrolidin-3-yl)carbamic acid tert-^jutyl ester (7A) (132 mg, 0.23 mmoi) was reacted and 
purified as described in example 3, step B, t o give the title comoound as white crystals. 
Yield: 84 mg (72%). Mp. 1 1 9 - 223"C. 

^H-NMR (MeOD. 300 MHz) 8: 2.03 (m, 1H), 2.34 (m, 1H), 3.26 (s. 3H). 3.52 (m, 4H), 3.65 (m. 
2H), 3.90 (m. 2H). 5.45 (d, 1H), 5.52 (d, 1H), 6.73 (d, 1H), 7.04 (m. 1H), 7.32 (m. 1H), 7.92 
20 (d, 1H). HPLOMS (Method B): m/z= 481 (M+1), Rt = 1.89 min. 



Examples 

(S) 2-(8^3-Aminopyrrolidin-1-yl)-1 ,3-dimethyl-2,6-<lloxo-1 ,2,3,6-tetrahydropurfn-7- 
ylmethyi)benzonltrile. HCI (8) 
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Step A: (S) n-f7-f2<>/anobenzvlV1.3-dimethvl-2.6-dioxo-1.2-3,6-tetrahvdro 
vl)Dvrrolidin-3-vl)carfaamic add tert-buM ester (BA) 

2-(8-ChlorD-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurii>7-ylmethyl)ben2»nitrile 
(1 A) (100 mg, 0.30 mmol) was reacted with {3SH-V3-(tert-butoxycarbonylamino)pyrrolidine 
5 (282 mg, 1 .52 mmol), and purified as described in example 7, step A. to afford compound 
(8A) as white crystals. 
Yield: 117 mg (81%). 
Prep. HPLC. (method A1): Rt =1 1.50 min.. 
HPLC-MS (Method B): m/z = 480 (M+1 ). Rt = 3.75 min. 

10 Step B: IS) 2-(8^3nAminoPvnrolidln"1-vlV1.3Klimethvl"2-&<liox^^ 
vimethvftbenzonrtrile. HCI (8) 

(S) (1 -{7-(2-Cyanobenzyl)-1 ,3-dlmethyI-2,6-dioxo-1 ,2,3,64etrahydropurin-8- 
yl)pynnolidin-3-yl)carbamlc add tert-butyl ester (8A) (117 mg, 0.24 mmol) was reacted and 
purified as described in example 3, step B, t o give the title compound as white crystals. 

15 Yield: 51 mg (50%). Mp.104 - 117X. 

^H-NMR (MeOD, 300 MHz) 5: 2.08 (m, 1H), 2.40 (m, 1H). 3.26 (s, 3H), 3.52 (s, 3H), 3.53 - 
3.78 (m,3H), 3.92 (m. 2H),5.71 (d, 1H), 5.78 (d, 1H), 7.13 (d, 1H), 7.47 (m, 1H), 7.62 (m, 
1H). 7.80 (d, 1H). HPLOMS (Method B): /n/z= 380 (M+1). Rt = 1.34 min. 

20 Example 9. 

8-(3-Aminopiperidin-1 -yl)-7-(2Hodobenzyl>-1 ,3-dimethyl-3,7-dihydropurine-2,6<lione. TFA (9) 



8-Chloro-7-(2-iodobenzyl>-1,3-dimethyl-3,7-dihydropurine-2,6-dione (5A) (100 mg, 
0.23 mmol) and 3-aminopiperidine dihydrochloride (202 mg, 1.16 mmol) were reacted and 
25 purified as described in example 1 , step B. to give the title compound as oily brown crystals. 
Yield: 19 mg (13%). 

Prep. HPLC (method A1 ): R* = 7.70 min. 
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^H-NMR (MeOD. 300 MHz) 8: 1.62 (m. 2H). 1.74 (m. 1H),2.08 (m, 1H). ^94 (m, 1H), 3.18 
(m. 2H), 3.28 (s, 3H). 3.46 (m, 1H), 3.54 (s, 3H), 3.70 (m» 1H). 5.35 (s. 2H), 6.78 (d, 1H),7.04 
(m, 1H), 7.32 (m, 1H), 7.92 (d, 1H).. 
HPLC-MS (Method B): m/z = 495 (M+1), Rt = 2.09 min. 



Example 10 

8-(3-Amlnoplperldin-1-yl)-7-(2-bromobenzyl)-1 ,3-dimethyI-3,7-dihydropurine-2,6-dione. TFA 
(10) 



10 

Step A: 7-^2-BromobenzviV^Kdilor[>-1.3<iimethvl-3.7-dihvdropurine-2.6-dione l^OM 

8-Chlorotheophylline (10 g, 46.6 mmol) was dissolved in 250 ml of DMF. and 8 ml of 
OIEA. and 2-brDmoben2yl bromide (12.2 g, 48.9 mmol) was added. The mixture was stinned 
at eS'C for 2 hours. The reaction mixture was added 20 ml of EtOAc and 250 ml of cold wa- 
1 5 ter. The white predpttate was collected by filtration to aflbrd compound (10A) as white crys- 
tals. 

Yield: 17.2 g (96%). Mp. 165.4- 166.ra 

^H-NMR (CDCI3, 300 MHz) 8: 3.37 (s. 3H). 3.60 (s, 3H). 5.67 (s, 2H). 6.57 (d. 1H), 7.20 (m, 
2H). 7.62 (d. 1H). HPLC^VIS (Method B): mlz=38S (M+2), Rt = 3.77 min. 

20 

Step B: 8-(3-Amlnopiper1din-1-vlV7-(2-bromobenzvlV1.3-dimethv^3.7-dlhvdroDurlne-2.6- 
dione.TFAf10V 

7-(2-Bromoben;^)-8-chbn>-1 .3-d!methyl-3.7-dihydropur1ne-2,6-dione (1 OA) (1 00 
mg, 0.26 mmol) and 3-aminopiperidine dihydrochlorkJe (226 mg, 1 .31 mmd) were dissolved 
25 In 2-propanol (20 ml), triethyiamine (0.109 ml, 0.78 mmol) and DMF (5 ml) and subjected to 
microwaves (method F, 130'C, 300W) for ten hours. The solvents were evaporated and the 



5 
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crude product was purified by preparative HPLC, (methcxl A1, Rt = 7.52 min.) to give the title 
compound as a brown oil. 
Yield: 10 mg (7%). 

HPLOMS (Method B): miz = 447 (M+), Rt = Z05 min. 
5 Example 11 

(R) 8-{3-Aminopynolidin-1-yl)-7-(2-bromobenzyl)-1 .3-dimethyl-3,7-dihydropurine-2,6-diona. 



10 Step A: fR) n-f7-^2-BromobenzvlV1,3Kiimethvl-2.6<lioxo-1,2.3.64etrahvdroDurin-^ 
vl)pvrrolidin-3-vl)carbamic add tert-butvl ester (1 1 A) 

7-(2-«Bromobenzyl)-8-chloro-1 ,3-dimethyl-3,7-dihydropurlne-2,6-dione (1 OA) (1 00 
mg, 0.26 mmol) and (3R)-(+)-3-(tert-butoxycarbonylamino)pyrrolidjne (243 mg, 1.30 mmol) 
were reacted and purified as described in example 3, step A. to give compound (1 1 A) as 

15 brown crystals- 
Yield: 44 mg (32%). Mp. 104 - 106**C. 
Prep. HPLC. (method A1): Rt = 12.66 min. 

^H-NMR (MeOD, 200 MHz) 5: 1.40 (s, 9H), l!83 (m, 1H), 2.07 (m. 1H), 3.25 (s, 3H), 3.37 (m, 
1H), 3.48 -3.78 (m, 6H), 4.04 (m, 1H), 5.57 (s, 2H), 6.74 (d. 1H), 7.23 (m. 2H). 7.62 (m, 1H). 
20 HPLC-MS (Method B): mIz = 535 (M+2), Rt = 4.08 min 

Step B: fR) 8"(3-Aminopvrrolidin"1-vlV7-f2"bromQbenzvlV1.3<limethvl-3jKjihvdropurine-2.6- 
dlone.TFAri11 

(R) (1-(7-(2-Bromobenzyl)-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-8- 
25 yl)pynolidin-3-yl)carbamic add tert-butyl ester (1 1 A) (44 mg, 0.08 mmol) was dissolved in 
MeCN (1 ml), water (1 ml), and TFA (0.32 ml), and the mixture was stirred at room tempera- 



TFA(II) 
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ture for 2 days. The solvents were evaporated and the crude product was purified by prepa- 
rative HPLC (method At, Rt = 6.92 min.) to give the title comoound as a brown oil. 
Yield: 40mg(88%). 

^H-NI\flR (MeOD, 300 MHz) 8: 2.05 (m, 1H), 2.35 (m, 1H). 3.25 (s, 3H), 3.50 - 3.74 (m, 6H). 
5 3.90 (m, 2H), 5.54 (d, 1 H). 5.61 (d, 1 H), 6.80 (dd. 1 H), 7.21 (dt 1 H). 7.30 (dt. 1 H), 7.63 (dd, 
1 H). HPLC-MS (Method B): m/z = 433 (M4-), Rt = 1 .83 min. 



Example 12 

(S) 8-(3-Aminopyrrolidin-1-yl)-7-(2-bromoben^l)-1 ,3-dimethyI-3,7-dihydropurine^2,6-dlone. 
10 HCi (12) 



7-(2-Bromobenzyl>*<*iloi^1,3Klimethyl-37-<lihydropurine-2,6-dione (10A) (100 
mg, 0.26 mmol) and (S)-(-)-3-aminopynx}lldine (112 mg, 1.30 mmol) were dissolved in 2- 
15 propanol (20 ml) and DMF (5 ml) and subjected to microwaves (method F, ISO^'C, 300W) for 
10 hours. The solvents were evaporated and the caide product was purified by preparative 
HPLC (method A1 , Rt = 6.92 min.) to give the title compound as brown crystals. 
Yield: 50 mg (41%). Mp. 215 - 217°C. 

^H"NMR (MeOD, 200 MHz) 8: 2.04 (m, 1H), 2.33 (m, 1H). 3.25 (s, 3H), 3.48 - 3.78 (m, 6H), 
20 3.90 (m, 2H), 5.53 (d, 1H). 5.60 (d. 1H), 6.80 (dd, 1H), 7.25 (m. 2H). 7.63 (dd. 1H). 
HPLOMS (Method B): miz = 433 (M+), R* = 1.80 min. 
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Example 13 

(R)8-(3-Amiriopynx)lidin-1-yl)-74)eiizyl-1,3KJime* HCI (13) 




5 7-Ben^-8-chloro-1 ,3-dimethyl-3,7-dihydropurine-2,6-cIione (2A) (100 mg, 0.33 

mmol) and (RH+>-3-aminopyrrolidine (141 mg, 1.64 mmol) were reacted and purified as de- 
scribed in example 12 to give the title compound as brown crystals. 
Yield: 73 mg (57%). Mp. 103 - 1 14"C, 
Prep. HPLC, (method A1): Rt = 6.38 min. 
10 ^H-NMR (MeOD, 200 MHz) 5: 2.08 (m, 1H), 2.35 (m, 1H), 3.27 (s, 3H), 3.49 (s, 3H), 3.55 - 
4.00 (m. 5H). 5.52 (d, 1H), 5.63 (d. 1H), 7.12 (m, 2H), 7.29 (m, 3H). HPLC-MS (Method B): 
/n/z= 355 (M+1), Rt = 1.55 min. 

Example 14. 

15 (R) 2-<8-(3-AmlnopynT0lidin-1-yl)-1,3Klimeaiyl-2,6<lioxo-1, 2,3.6^^ 
ylmethyl)benzDnltrile. HCI (14) 




2.(8-Chlorx>-1 ,3-dimethyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-7-ylmethyl)t)enzonitrile 
20 (1A) (100 mg, 0.30 mmol) and (R)-(+)-3-amlnopyrrolldine (131 mg, 1.57 mmol) were iBacted 
and purified as described in example 2, step B. to give the title compound as brawn crystals. 
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Yield: 125 mg (99%). Mp. 202 - 204^C. 
Prep. HPLC, (method A1): Rt = 6.17 min. 

^H-NMR (MeOD, 200 MHz) 8: 2.12 (m. 1H), 2.41 (m. 1H). 3.22 (s, 3H). 3.49 (s, 3H), 3.55 - 
4.04 (m. 5H), 5.70 (d, 1H), 5.78 (d, 1H), 7.11 (d. 1H). 7.47 (t, 1H). 7.61 (t, 1H), 7.78 (d, 1H). 
5 HPLC-MS (Method B): m/z* 380 (M+1), R» = 1.38 mIn. 

Example 15 

(R) 8-(3-Amlnopyrrolidlrv-1-yl)-7K2HOdobert^)-1,3Klimethyl-3,7<lihydropu HCI 
(15) 



8-Chloro-7-(2-iodobenzyl)-1,3-dimethyl-3,7-dihydropurine-2,6-dione (5A) (100 mg, 
0.23 mmol) and (R)-(+>-3-aminopyrrolidine (100 mg, 1.16 mmol) were reacted and purified as 
described in example 2^ step B. to give the title compound as white crystals. 
15 Yield: 61 mg (51%). Mp. 233 - 235'C. 
Prep. HPLC, (method A1 ): Rt = 7.24 min. 

^H-NMR (MeOD, 200 MHz) 5: 2.05 (m. 1H), 2.34 (m. 1H). 3.25 (s, 3H), 3.46. - 3.76 (m. 6H). 
3.90 (m, 2H), 5.43 (d, 1H), 5.52 (d, 1H). 6.72 (dd, 1H), 7.03 (dt, 1H). 7.32 (dt, 1H), 7.91 (dd, 
1H). HPLC-MS (Method B): m/z = 481 (M+1), R, = 1 .88 min. 



10 
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Example 16 (General procedure (E)) 

(R) 2-[8-(3-Aminopiperidiiv1-yl)-1,3-dlmethyl-2,6-dloxo-1 .2.3.&tetrahydropurii>7-ylnnethylJ- 
benzonitrile. HCI (16) 



5 Step A: 2-f8-Chloro-1.3<ilmethvl-2.6<lloxo-1.2.3.6-tetrahvdropurirv7-vtme1lwl)be 

From 2-Cyanoben^ bromide. 
Yield: 28.6 g (93 %). Mp. 222.5 - 223.7 "C. 

^H-NMR PMSO, 300 MHz) 5: 7.93 (d, 1H). 7.66 (t. 1H). 7.52 (t. 1H), 7.07 (d. 1H). 5.75 (s, 
10 2H), 3.42 (s, 3H), 3.20 (s. 3H). HPLC-MS (Method B): m/z - 330 (M)^ R| » 2.93 min. 

StBD B: (R) 147-r2-Cvarioberizv!V1.3-dlrTiBthvl-2.6-<lioxo-1.2.3.6-t^hvdrPDurin-8-^ 
p|peridlr»-3-vltearbamic add tert-buM ester f16B^ 
From (ISA) (4g. 12.1 mmol) 
15 Yield: 4.8 g (80%) 

Steo C: fm 248-f3-AmirioDiperidin-1-vlV1.3-dimettivl-Z6-dioxo-1.2.3.6-tetrahvdroDijrin-7- 
ylmethvnbenzonitrile. HCL m\ 



20 Yield: 2.49 g (59%) of the title compound. 

'H-NMR (CDCI3, 200 MHz) 8: 8.59(s, 2H). 7.67(m, 1H). 7.56(m. 1H), 7.39(m, 1H), 7.17(m, 
1H), 5.64(8, 2H), 3.95(s. 1H), 3.68(m, 2H). 3.51(s, 4H), 3.30(s, 3H), 3.01(s. 2H), 2.00(m, 2H). 
1.65(s, 1H). '^NMR (CDCI3, 200 MHz) 5:155.76. 154.48, 151.46, 147.16, 140.17, 133.56, 
133.18, 128.37, 127.47, 117.18, 110.54, 104.98, 58.07, 52.26, 51.54, 47.13, 46.91, 30.00, 

25 27.91 , 27.47, 21 .72, 18.35. 




N, 



From (16B) (4.8 g, 9.7 mmol) 
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Example 17 General procedure (E) 

(R)8-(3^lnoplperidln-1-yl>.7-*enzyl-1,3<llmethyl-37-<llhydropurine-2,M HCI (17) 



5 Step A: 7-Ben2Vl-8-^lorD-1.3-dlmethvl-3.7-dihvdrc)Durine-2.6-dione f17A) 
From 8-Chlorotheophynine (50 g. 233 mmol) arid ben:^ bromide. 
The reaction mixture was evaporated to dryness In vacuo, dissolved in DCIVI (400 ml) and 
water (250 ml). ITie separated aqueous piiase was extracted with DCM (150 mi), and the 
combined DCI\^ phases were washed with brine, dried (MgS04). and evaporated in vacuo. 
10 Yield: 73.6 g (app. 100 %). Mp. 152 - 154X. 

^H-NIVIR (CDCI3, 200 MHz) 5: 7.35 (m, 5H). 5.55 (s. 2H), 3.55 (s, 3H). 3.42 (s, 3H). 
HPLC-MS (Method B): m/z =. 305 (M+1), Rt = 3.33 min. 

Step B: (R) ri-f7-Benzvl-1.3-<liniethvi-2.6-dio}«>-1.2.3.6-tetrahvdroDurin-&-vl)DiDer1din-3- 
15 vllcarbamic add tert-butvl ester M7B) 
From (17A) (4 g, 13.1 mmol) 
Yield: 5.1 g (84%) 

Step C: (R) 8-(3-Aminopiper1din-1-vlV7-benzvl-1.3-dimethvi-3.7-dihvdroDurine-2.6-dione. Ha 



From (17B) (4.1 g. 10.9 mmol) 
Yield: 2.6 g (67%) of the title compound . 

^H-NMR (CDCI3, 200 MHz) 6: 7.29(m, 5H), 5.45(dd, 2H), 3.72(m, 2H), 3.52(s, 4H), 3.37(s, 
3H). 3.28(m, 1H). 3.10(m, IN). 2.93(m. 1H), 2.14(m, 1H), 1.84(m, 2H), 1.57(s, 1H). HPLC- 
25 MS (Method B): m/z » 369 (M+1 ), R, = 3.69 min. 




20 fITl 
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Example 18 General procedure (E) 

(R) 8-(3-Aminoplperidin-1-yl>-1 .3<limethyi-7-(2-rnethylbenzyl)-3.7-dihydropurine-2.6-dtone. 
HCI(18) 




5 Step A: 8-Chloro-1.3<limethvl-7-f2HTiethvlbenzvlV3J-dihvdroDurine-2.6-dione MSA) 

From 8-Chorotheophylline (10 g, 47 mmol) and 2-nfiethylben2yl bromide (13.6 ml, 
103 mmol). The ben2^ bromide was added In two portims. Rrst half at reaction start as de- 
scribed in general procedure (E). and the other half after 24 hours as the reaction had not 
completed. 

10 Yield: 12.8 g (86 %). Mp.164.9 - 165.2 'C. 

^H-NMR (COaS. 200 MHz) 8: 7.3 - 7.05 (m. 3H). 6.55 (d. 1H), 5.55 (s. 2H), 3.57 (s. 3H). 
3.34 (s. 3H), Z42 (s. 3H). HPLC-MS (Method B): m/z= 319 (M+1). R, = 3.76 min. 

Step B: fR\n-ri.3-Dimethvl-7-(2-methvlbenzvl>-2.6-dioxo-1.2.3.6-tetrahvdropurin-8- 
15 vnp|pef1dln-3-vncarbamic add tert-butvl ester f18B) 
From (18A) (4 g. 12.5 mmol) 
Yield: 4.9 g (82%). 

Step C: (R> 8-(3-Aminopiperidln-1-vl)-1.3-dimethvl-7-f2-methvlbenzvlV3.7-dihvdropurine-2.6- 
20 dione. HCI (18) 

From (18B) (4.9 g. 10.2 mmol) 
Yield: 3.27 g (76%) of the title compound. 

^H-NMR (CDa3, 200 MHz) 5: 7.14(m, 3H). 6.67(d, 1H). 5.39(d, 2H), 3.80(s. 3H), 3.71(m. 
1H). 3.52(s, 4H). 3.34(m, 4H). 3.02(s. 2H), 2.38(s, 3H), Z10(s. 1H). 1.81(s. 2H). 1.54(s. 1H) 
25 ^^NMR (CDa3, 200 MHz) 5:155.74, 154.53, 151.83, 147.29, 134.83, 134.54. 130.55, 
127.61, 126.48, 124.62, 105.44, 52.03. 51.01. 46.88. 29.85. 27.92. 27.65, 22.11. 19.08. 



i 
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Example 19 General procedure (E) 

(R) 8-(3^inopiperidin-1-yi)-7-(2-chloroben2yl>-1 .3-dimethyl-3.7-dihydrDpurine-2.6-di(me. 
HCI (19) 



5. 

Step A: 8-Oilort>7-f2-<AlorDberi2vlV1.3KiirTiethvl-3.7Klihvdropurin^^ rt9A) 

From 8-Chorotheophylline (10 g. 47 mmol)) and 2-chloroben27l chloride (19.4 rhi, 
153.9 mmol). The 2-chloroben^ chloride was added in three, portions. Rrst third at reaction 
start as described in general procedure (E), and the other flilrds after 24 and 48 hours re- 

10 spectlvely as the reaction had not completed. Total reaction time 7 days at RT. Due to In- 
complete predpltation in water the product was extracted with DCM (700 and 300 ml), dried 
(MgS04), and evaporated to dryness bi vacuo. Excess 2-chlorobenzyi bromide was removed 
by washing the product in Et20. 
Yield: 15.6 g (99 %). Mp.189.7 - 191.8 »C. 

15 . ^H-NMR (CDa3, 200 IVIHz) 8: 7.42 (d, 1H), 7.30- 7.12 (m, 2H. 6.67 (d, 1H). 5.7 (s, 2H), 3.57 
(s, 3H), 3.35 (s, 3H). HPLC-MS (l^thod B): m/z= 339 (M+1), Rj = 3.90 min. 

Step B: (R) M-r7-f2-ChlorDbenzvl>-1.3-dimethvl-2.6-dioxo-1.2.3.6-tetrahvdroDurin-8- 
vnpiperidin-3-vl)carbamic add tert-butvl ester (19B) 
20 From (19A) (5.89 g, 17.4 mmol) 

Yield: 8.87 g(app. 100%). 

Step C: (R) 8-(3-Aminop|peridin-1-viV-7-f2-chlorobenzvlV1.3-dimethvl-3.7-dihvdroPurin&-2.6- 
dione. HCI M9) 
25 From (19B) (8.87 g. 17.6 mmol) 

Yield: 2.49 g (59%) of the title compound. 

^H-NMR (CDCI3, 200 MHz) 8: 8.57(s, 3H), 7.27(m. 3H), 6.87(m, 1H), 5.47(m. 2H). 3.19- 
3.82(m, 9H), 2.97(s. 2H), 2.12(s, 1H), 1.84(m, 2H), 1.53(s, 1H) 




'2 
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^NMR (CDCI3. 200 MHz) 8: 155.53. 154.34, 151.56, 147.16, 132.02. 129.64, 129.02, 
127.39, 127.02. 1 05.27, 74.83. 51 .93, 51 .07. 46.98, 46.72, 29.93, 27.73, 2Z05. 

Example 20 General procedure (E) 
5 (R) 8-(3-Aminopiperidin-1-yl)-7-^24>romoben^H>3<limethyi-3,7Kiihydrop^ 



Step A: 7-^2-BromobenzvlV-8-chlorD-1.3-dimethvl-3.7<lilwdropurine-2.6-dtone f20A\ 
1 0 From 8-Chorotheophyliine (1 0 g. 46.6 mol) and 2-bromoben27l bromide (1 2.2 g. 48:93 mol). 
Yield: 17.2 9(96%). 

^H-NMR (CDCI3, 200 MHz) 8: 7.62(m, 1H), 7.21 (m. 2H). 6.58(m, 1H), 5.67(s, 2H), 3.60(s. 
3H). 3.38(8. 3H). HPLC-MS (Method B): /n/z= 384 (M+1). 

15 Step B: (RS M-l742-Cromol)enzvlV1.3-dinriethvl-2.6Klioxo-1.Z3.64etrahvdropurin-8- 
vnpiDeridin-3-vl)cart>amic add tert-butvl ester (20B) 

From (20A) (6.08 g, 1 5.8 mmoQ 
Yield: 8.78 g (app. 100%). 

a) Step C: (R)a-f3-AminoDiperHjin-1-vlV7-(2-bronTOt)enzvlV-1.3-dimethvl-3.7-KlilTvdropur^ 
dione. HCI f20^ 

From (20B) (8.78 g. 16.1 mmoO 
Yield: 3.73 g (52%) of the title compound. 
HNMR (MeOD. 200 MHz) 8: 
25 ^^NMR (CDCI3, 200 MHz) 8:155.52, 154.28. 151.55, 147.16, 135.57, 132.92, 129.28, 
128.01, 127.03, 121.78, 105.23, 51.95. 51.01. 49.19. 47.01, 29.95, 27.93, 27.81. 22.22. 



Ha (20) 
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Example 21 General procedure (G) 

(R)8K3^irloplperidin-1-yl)-7-(24)rofn(*en^l>■3^^lethy^1-(2■oxo-2-ph^ 
d]hydro-purine-2.6-dlon& TFA (21) 




5 Yield: 130 mg (41%) 



Prep. HPLC, (method A1): Rt = 8.86 min. 

HPLC-MS (Method B): m/±=S5^^ (M+), R, = 2.83 min. 

Example 22 General procedure (G) 

(R)&-(3-Aminoplpendin-1-yl)-7-(24}ronx>ben:^l)-3-methyi-1-phenethyl-^J<tihydropurine-2.6^ 
10 dione.TFA(22) 



Yield: 257 mg (82%) 

Prep. HPLC, (method A1): Rt = 9.20 min. 

HPLC-MS (Method B): /ii^= 539.2 (M+1). Rt = 3.23 min. 

15 Example 23 General procedure (G) 

(R) 8-(3-Aminoplperidln-1 -yl>-7-(2-<:hlorot)en2^)-3Hfnethyl-1-phenethyl-3.7-dihydropurine-2.6- 
dione.TFA(23) 
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Yield: 34 mg (13%) 

Prep. HPLC. (method A1): Rt = 9.83 min. 

HPLC-MS (Method B): = 493.2 (M+), R| = 2.94 min. 

Example 24 (General procedure (G)) 
5 (R) 2H:8-(3-Aminopiperidii>1-yl)-7-{2K:hloroben2yl)-3-methyl-2,6-dioxo-1 ,2,3,6- 
tetrahydropurin-1-ylmethy|]t)enzonitrlle (24) 




NMR (CDCI3): S= 8.25 (s, br, 2H), 7.6 (d, 1H), 7.3 (m, 6H). 6.85 (dd. 1H), 6.3 (s, br, 1H), 
5.45 (s, 1H), 5.35 (s, 2H). 5.25 (s, 1 H), 3.65 (m, 3H), 3.45 (s, 3H). 3.0 (m. 2H). 2.15 - 1.3 
10 (m.4H). HPLC-MS (Method B): m/z = 505 (M+1). Rt = 2.9 min. 



Example 25 (General procedure (D)) 

2-[8-(3-Aminopiperldin-1 -yl)-7-(2-cyanoben^)-3-methyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-1 - 
ylmethyqbenzonitrile (25) 




15 NMR (DMSO-cfe): 57.2,1 (d. 1 H), 7.80 (d. 1 H). 7.65 (t, 1 H), 7.57 (t, 1 H), 7.49 (t, 1 H), 7.42 
(t, 1H), 7.12 (d, 2H), 5.54 (s, 2H), 5.15 (s, 2H). 3.42 (s, 3H), 2.86 (m, 1H), 2.64 (m, 2H), 1 .78 
(m, 1H), 1.66 (m, 1H), 1.47 (m, 1H), 1.15 (m, 1H). HPLC-MS (Method B): /n/z= 495 (M+1) 
518 (M+23),Rj = 2.28 min. 
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Example 26 (General prooedure (D)) 

(R) 248-(3-Aminopiperidirv1-yi)-7-(2-<^noben^>^Hfnethyi-2.6-dioxo-1.^ 
tetrahydropurin-1-ylmethyqbenzonitrile. TFA (26) 



NMR (DMSO-de): S8X (s. 3H). 7.87 (d. 1 H), 7.80 (d. 1H). 7.70 - 7.33 (m, 4H). 7.095 (dd. 
2H), 5.54 (s, 2H). 5.13 (s. 2H). 3.65- 3.53 (m. 1H). 3.43 (s. 3H). 3.40 - 3.26 (m. 1H). 3.26 - 
3.05 (m, 2H), 3.01 - 2.87 (m. 1H). 2.04 - 1.68 (m. 2H). 1 .65 - 1.44 (m. 2H). HPLC-MS 
(Method B): irefe = 495 (M+1 ), R, = Z503 min. 

Example 27 (General procedure (E)) 

(R> 2-[8-(3-(R)-Aminopiperidlr»-1-yl)-34nethyl-2.6-d!oxo-1 .2,3.6-tetrahydrBpurin-7- 
ylmethyQbenzonitrile. HCI (27) 



NMR (DMSO-cfe): 1^10.95 (s. 1H), 8.24 (s, 3H). 7.875 (d. 1H). 7.65 (t, 1H), 7.49 (t, 1H), 
7.085 (d, 1H), 5.50 (s, 2H). 3.62 - 3.49 (m. 2H), 3.19-3.02 (m, 2H), 2.87 (t. 1H), 2.02 - 1.42 
(m, 4 H). HPLC-MS (Method B):m/z=380 (M+1), R, = 1 .361 min. 





'3 
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Example 28 (General procedure (E)) 

(R) 8-(3-Arnlriopiperidiri-1-yl)-7-K2-<*ilorDberizyl)-3Hnethyl"5,7-<^^^ HCI 
(28) 




NMR (DMSO-de): 10.95 (s, 1H). 8.35 (s br, 3H), 7.50 (d, 2H), 7.31. (dt. 2H), 6.87 (d, 1H), 
5.38 (s, 2H). 3.56 (m. 1H), 3.36 (s» 3H), 3.20 (s br, 1H). 3.18-3.00 (m. 2H), 2.79 (t, 1H), 1.91 
(s br, 1H). 1.72 (s br. 1H), 1.60-1.30 (m. 2H). 



Example 29 (General procedure (G)) 

(R)8-(3-Aminopiperidin-1-yl)-7-^2-brcHTioben2yl>-3-methyl-1-(2-oxo-2-thiophen^ 
dihydropurine-2.6-dione. HCI (29) 




NMR (DMSO-de): 58.70 (s, 1H), 8.34 (s, 3H). 7.65 -7.70(m, 2H), 7.54 (d, 1H), 7.34 (t, 1H), 
7 .24 (t, 1H). 6.84 (d. 1H). 5.34 (s. 2H). 5.18 (s. 2H). 3.60-3.66 (m. 1H), 3.46 (s. 3H), 3.05- 
3.35(m, 3H), 2.80-Z90(m. 1H). 1.40-Z00(m, 4H). HPLC-MS (Method B): /w5r= 558 (M+1), R, 
=3.90 min. 
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Example 30 (G^ieral procedure (G)) 

(R)2^8K3-AmirK)piperidln-1-yl)-3-methyl-2.6KJioxo-1-(2-oxo-2*i^ 
tetrahydropurin-7-ylmethyQbenzonitrile. TFA (30) 




5 NMR (DMSO-d;,): 8.68-8.70 (m, 1H), 8.10-8.20 (m. 3H). 7.86 -7.90 (d, 1H), 7.45-7.70 
(m, 4H), 7.05-7.10 (d, 1H). 5,53(s, 2H), 5.18 (s. 2H). 3.56-3.64 (m, 1H). 3.46 (s, 3H), 3.10- 
3.25(m, 2H), 2.9(W.00(m. 1H), 1.50-2.20(m, 4H). HPLC-MS (Method B): /n^= 504. Rt=2.23 
min. 

Example 31 (General procedure (F)) 
10 8-(3-Arrilrio-piperidiri-1-yl)-3-ben2yl-7-(3-fluoro43erizyl)-37-dihydro-purine-2,6-di^^ (31) 




HPLC-MS (Method A3): /n<? = 449 (M+1), Rt =3.60 mIn. 
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Example 32 (General procedure (F)) 
8-(3-AmincH}iperidin-1-yl)-34)enzyl-7-<2-<rfilo^ 



HPLC-MS (Method A3): 465 (M+1). Rt =3.40 min. 



5 Example 33 (General procedure (F)) 

8-(3'Amino-piperidin-1-yl)-34)enzyl-7-(2-bromo-benzyl)-3 



HPLC-MS (Method A3): m/z = 508 (M+1). Rt =3.50 min. 



Example 34 (General procedure (F)) 
1 0 8-(3-Amino-piperidin-1 -yl)-3-benzyl-7-(2-methyl-benzyl)-3,7-dihydn>purine-2,6-dione (34) 
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HPLC-MS (Method A3): m/i= 445 (M+1). Rt =3.50 min. 
Example 35 (General procedure (F)) 

8-(3-Amino-piperidin-1-yl)-37-<liben2yl-^7Klihydro-purine-2,6<lto^ 




5 HPLC-MS (Method A3): /n^= 431 (M+1), R» =3.40 min. 



Example 36 (General procedure (F)) 
8-(3-Amlno-piperidin-1-yl)-3-ben2yl-7-(3,5^"ifluoro-benzyl)-3 




HPLOMS (Method A3): /n/z = 467 (M+1 ), Rt =3.50 min. 
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Example 37 (General procedure (F)) 
8-(3-Arnino-piperidiri-1.y|)^beri2yl-7-(2,5-difluorD-ben2yl^ 




HPLOMS (Method A3): m/z-A&l (M+1), Rt =3.30 min. . 

5 Example 38 (General procedure (F)) 

8-(3-Amino-piperidin-1-yl)-34)en^-7-<2-Kimuoromethoxy4)en2^^ 
dione (38) 




HPLC-MS (Method A3): m/z = 497 (M+1), Rt =3.50 min. 

10 Example 39 (General procedure (F)) 

8-(3-Amlno-piperidln-1-yl)-7-<34luoro*enzyl)-3-methyW7-^ 
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HPLC-MS (Method A3): = 373 (M+1). R, =2.30 min. 

Example 40 (General procedure (F)) 
8-(3-Amin(>i)iperldin-1-yl>-7-(2<*iloro-ben^)-3HTiethy^ 




CH, NH, 



5 HPLC-MS (Method A3): m/i = 389 (M+1), R| =2.40 mIn. 



Example 41 (General procedure (F)) 

8K3-Aminoi)lperidli>1-yl)-3HTiethyl-7-(2Hnethyl-benzyl)-3J-dlhydn^ 




HPLC-MS (Method A3): m/z= 369 (M+1), R, =Z40 min. 

10 Example 42 (General procedure (F)) 

8-(3-Amlno-piperfdin-1-yl)-7-ben^l-3-methyl-3,7-dihydro-purlne-2.6-dione(42) 




HN 



N 
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HPLC-MS (Method A3): mfz^ 355 (M+1), Ri =2.10 min. 
Example 43 (General procedure (F)) 

. 8-(3-Amino-piperidin-1-yl)-7-<3,5<lifluoro-ben^)-3^^ (43) 
F 




HPLC-MS (Method A3): m/z = 391 (M+1), Rt =2.85 min. 
Example 44 (General procedure (F)) 

8-(3-Amino-piperidin-1-yi)-7-(3-fluoro-benzyl)-1 ,3-dimethyl-3,7-dihydro-purine-2,6-dione (44) 




HPLC-MS (Method A3): m/z = 387 (M+1). Rt =3.10 min. 
Example 45 (General procedure (F)) 

8-(3-Amino-plperidin-1-yl)-1 ,3-dimethy!-7-(2HTiethyl-ben2yl)-37K]ihydro-purine-2,6r<J (45) 
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NMR (COaa): S- 8.1(br. s. 3H). 7.1(m, 3H). 6.6(d, 1H). 5.4(q, 2H), 3.4^.6(m, 6H), 3.3(s. 
3H), 3.05(br. s, 2H). 1.4-2.0(m. 4H). 13C-NMR (0003) S = 155.60, 154.79. 152.01, 135,10, 
134.61, 130.96, 128.06, 126.86, 124.93, 105.83. 75.09, 52.02. 51.24, 50.73, 47.10, 46.72, 
30.05. 28.29. 21.12. 19.26. HPLC-MS (Method A3): m^= 383 (M+1). R» =3.20 min. 

5 Example 46 (General procedure (F)) 

8-(3-Amin&iMperidln-1-yl)-7-<3,5-difluoro-ben:^)-1,3<llmethyl-3^^^ 
(46) 



HPLC-MS (Method A3): = 405 (M+1). R, =3.10 min. 

10 Example 47 (General procedure (F)) 

8-(3-Amino-plperidln-1 -yl)-7-(2.5-d!fluoro-benzyl)-1 .3-dlmethyi-3.7-dihydro-purine-2.6-dbne 




'3 




'3 



HPLC-MS (Method A3): nvfe = 405. (M+1 ), R, =2.80 min. 
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Example 48 (General procedure (F)) 
8-(3-ArnIrio-piperidln-1-yl)-7-(2<lffluorDmetho)V-ben^^ 
dione (48) 




5 HPLC-MS (Method A3): = 435 (M+1), Rt =3.10 min. 

Example 49 (General procedure (A)) 
8-(3-Amino-piperidin-1-yl>-7-(2-<:hloro4)enzyl)-3"rm 
purine-2,&<lbne (49) 




10 NMR (DMSO-ofe): S8.03 (d. 2H). 7.95 (s br, 3H), 7.70 (t 1H), 7.56 (t, 2H), 7.49 (m, 1H). 
7.31 (m, 2H). 6.88 (d, 1H). 5.39 (s, 2H), 5.30 (s, 2H). 3.63 (d. 1H). 3.25^.15 (m. 2H), 2,05- 
1 .20 (m, 5H). HPLC-MS (Method C): m/z = 507 (M+1 ), Rt = 4.68 min. 

Example 50 (General procedure (G)) 

8-(R-3-Aniinoi)iperidin-1-yl>-7-(2-chloro-ben2yl)-3-methyl-1-(2-oxo-2-p^ 
15 dihydro-purine-2,6-dione (50) 
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NMR pMSO-dfe): 58.70 (s. 3H). 8.035 (d.2H), 7.70 (t. 1H). 7.57 (t. 2H), 7.53 - 7.45 (m. 
1H). 7.38 - 7.25 (m. 2H). 6.93 - 6.82 (m. 1H), 5.405 (d, 2H). 5.30 (s. 2H), 6.64 (d, 1H), 3.47 ( 
s, 3H), 3.21 - 3.06 ( m, 3H), 2.94 - 2.80 (m. 1H). 2.02 - 1.34 (m. 4H). HPLC-MS (Method B): 
m/z= 507 (M+1 ). R, = 2.868 min. 

5 Example 51 (General procedure (A)) 

2-[8-(3-AiT)irioplperidlrv1-yl)-7-^24)rornoberi:^)-3Hnethyl-2,6<!ioxo-1,2,3 
yimethyljbenzonitiile (51) 




NMR (DMSO-ds): <y7.99 (s br. 3H), 7.80 (d, 1H), 7.67 (d. 1H), 7.58 (t. 1H). 7.42 (t 1H), 
10 7.34 (t 1H), 7.25 (t, 1H), 7.16 (d, 1H). 6.87 (d, 1H). 5.34 (s. 2H), 5.15 (s, 2H), 3.62 (m. 1H). 
3.40 (m, 2H), 3.45 (s, 3H), 3.20-3.05 (m, 2H). 1.95 (m. 1H). 1.80 (m, 1H). 1.55 (m. 2H). 
HPLC-MS (Method C): /wfe = 548 (M+1 ), Rt = 4.68 

Example 52 (General procedure (A)) 

8-(3^Aminoi}iperidirv1-yl>-7-(2-brorno-benzyl)-3-nfiethyl-1-(2-oxcH2-phenyl-ethyi^ 
15 purine-2,6-dione (52) 




NMR (DMSO-dk): SB.03 (d, 2H). 7.96 (s br. 3H), 7.72-7.65 (m, 2H). 7.56 (t. 2H), 7.35 (t. 
1H), 7.25 (t, 1H), 6.83 (d, 1H), 5.34 (s, 2H). 5.30 (s, 2H), 3.62 (m, 1H), 3.47 (s, 3H), 3.20- 
3.05 (m. 2H), 1.95 (m, 1H), 1.80 (m, 1H). 1.55 (m, 2H). HPLC-MS (Method C): /n/i= 551 
20 (M+1 ),R, = 4.80 
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Example S3 (General procedure (D)) 

8-(3rAminoi3iperidin-1-yl)-3HT)ethyM-<2K)xo-2-phenyl-ethyl)-7-(2 
dihydn)-purine-2,6-dione (53) 





CH3 NH, 



5 HPLOMS (Method A3): /n^ = 541 (M+1 ), Rt =4.30 min. 

Example 54 (General procedure (D)) 
&-(3-Amino-piperidin-1-yl)-1-<24)enzo[/)]thiophen-3-yl-2^^ 
methyl-3,7-<lihydrp-purine-2,6-dione (54) 




10 HPLC-MS (Method A3): /n^= 564 (M+1), Rt =4.60 min. 

Example 55 (General procedure (D)) 
8-(3-Arnjnoi3lperidin-1-yl)-7-^2K:hloro4)enzyl)-1-[2-<3-fluoro^ 
37-dihydro-purine-2,&<ilone (55) 




1 5 HPLC-MS (Method A3): m/z = 525 (M+1 ). Ri =4.10 min. 
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Example 56 (General procedure (D)) 
8K3-Anriin(>-piperidiri-1-yl>-7-<24)ronrio-berizyl)-1-(2 
dihydro-purine-2,6-dione (56) 




5 HPLC-MS (Method AS):m/^= 516 (M+1), R, =3.40 min. 
Example 57 (General procedure (D)) 

8-(3-Amlno-plperidin-1-yl)-7-(24)romo-ben2yl)-H2-(2,6-dlmeft^ 
methyl-3,7<lihydro-purine-2,6-dlone (57) 




10 HPLC-MS (Method A3): m/k = 612 (M+1), Rj =4.20 mIn. 

Example 58 (General prcx:edure (D)) 
8-(3-Amino-piperidin-1-yl)-7-(2-bromo-l)en2yl)-3-methy^^ 
dlhydro-purine-2,6-dlone (58) 




15 HPLOMS (Method A3): m/z = 558 (M+1). Rt =3.90 min. 
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Exampla 59 (General procedure (D)) 
a-(3-Arnino-piperidin-1-yl).7-(2-bromc>-berizyl)-H2-< 
37-dihydro-purjne-2,6-dione (59) 




5 HPLOMS (Method A3): m/±=586 (M+1). Rt =4.50 min. 

Example 60 (General procedure (D)) 
8-(3-Arnlnoi)iperidln-1-yl)-7-K24)ronrio4>erizyl)^ 
purine-2,&<]lQne (60) 




10. HPLC-MS (Method A3): m/z = 566 (M+1). Rt =4.40 min. 

Example 61 (General procedure (D)) 
8-(3-Arnlnoi3iperid[n-1-yl)-7-(24)rx)nTO4)enzyl)-H 
3,7-dihydro-purine-2,6<«one (61) 




15 HPLC-MS (Method A3): m/z = 586 (M+1), Rt =4.30 min. 
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Example 62 (General procedure (D)) 
8K3-Amino-piperidin-1 -yl>-7K24)romo-benzyl)-H2-<^ 
3,7-dihydro-purine-2,6-dione (62) 




5 HPLC-MS (Method A3): m/z = 582(M+1), Rt =4.30 min. 
Example 63 (General procedure (D)) 

8-(3-Amlno-piperidin-1 -yl)-7-(2-bromo-benzyl)-1 -I2-(2-methoxy-phenyl)-2-oxo-ethyll-3-methyl- 
3,7<lihydro-purine-2,6-dione (63) 




10 HPLC-MS (Method A3): m/ir = 582 (M+1). Rt =4.20 min. 

Example 64 (General procedutB P)) 

8-(3^ino-plperidin-1-yl>-7-<2-brT)mo4)enzyl)-3HTiethyl-1-^^ 

2,6-dione(64) 




1 5 HPLC-MS (Method A3): /n/^ = 504 (M+1 ), R, =0.90 min. 
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Example 65 (General procedure (D)) 
8-(3-Aminoi)iperidin-1 -yl)-7-<2-tromo43e^ 
3,7-dihydro-purine-2.6-dione (65) 




5 HPLC-MS (Method A3): mfz = 593 (M+1 ), R» =4.00 min. 

Example 66 (General procedure (D)) 
8-(3-Amino-piperidin-1-yl)-7K2-bromo4)en2yl)-1H;2-(3-ch 
3,7-dihydrD-purine-2,6-dione (66) 




1 0 HPLC-MS (Method A3): fn/i = 586 (M+1 ), Rt =4.60 min. 
Example 67 (General procedure (D)) 

2^8K3-Amino-plperidin-1-yl)-1-[2-(2,6Kllfluoro-phenyl)-2-<)xo-ethyQ-^^ 
1 ,2,3,6-tetrahydro-purin-7-ylmethyl}-benzonitrile (67) 




15 HPLC-MS (Method A3): mfz = 534(M+1), Rt =3.90 min. 
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Example 68 (General procedure (D)) 
2-[8-(3-Arnmo-piperidin-1-yl)-3-rnethyl-2,6<iio)^^ 
tetrahydro-purin-7-ylmethyQ-benzonitrile (68) 




5 HPLC-MS (Method A3): =: 504 (M+1 ), Rt =0.90 min. 
Example 69 (General procedure (D)) 

2-[8-(3-ArTiino-piperidjn-1-yl)-1-(2-benzo[6]thiophen-3-yl-2K)xo-eft^ 
1 ,2,3,64etrahydro-purin-7-ylmethyll-benzonltrile (69) 




10 HPLOMS (Method A3): mfe= 554 (M+1), Ri = 4.30 min. 
Example 70 (General procedure (D)) 

2-[8-(3-AminoiDiperidln-1-yl>-3-methyl-2,6Klioxo-H2-oxD-2-i)heny^ 
puiin-7-ylmethyq-benzonitrile (JO). 




15 HPLG-MS (Method A3): m/z= 498 (M+1), Rt =3.60 min. 
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Example 71 (General procedure (D)) 
248K3-Amlno-piperidin-1-yl)-1-[2-(a-fluoro-phe 
tetrahydn>puriri-7-ylmethyl}-benzonitrile (71) 




5 HPLC-MS (Method A3): /n/z= 516. (M+1). Rt =3.80 min. 
Example 72 (General procedure (D)) 

8-(3-Amino-piperidin-1 -yl)-3H7iethyH -<2K)xo-2-phenyl-e%l)-7-^3-trifluoronriethoxy-benzyl>- 
3,7-dihydro-purine-2,&<lione (72) 




10 HPLC-MS (Method A3): m/z= 557 (M+1). Rt =4.50 min. 
Example 73 (General procedure (D)) 

8-(3-Aminoi)iperidin-1-yl)-7-<24luoro-6-trmuoromethyl4)enzyl)-3-meth^^ 
ethyl)-3,7-dihydro-purine-2,6-dlone (73) 




15 HPLC-MS (Method A3): m/z = 559 (M+1), Rt =4.10 min. 
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Example 74 (General procedure (D)) 
8-(3-Arnirioi)iperkJiri-1-yl)-7-(2-fluoro-5-tffl 
ethyl)-3,7-dlhydrx)-purine-2.&<Jione (74) 




5 HPLOMS (Method A3): m/z^ 559 (M+1), R» =4.30 min.. 
Example 75 

2T(8-(3-AminoazBparV'1-yl)-7-(2KAIorDteiTzyl)-3-meft^ 
ylmethyl)benzonttriIe. TFA (75) 




10 Step A: 8-BrorTK>-7-^2-<diloroberiz^V3HTieth^43J<lih^^ f75A) 

8-BrorTU>-3H7iethyl-3,7-<IIhydropurine-2,6-dione and 2-chlorot)en^ bromide were 
reacted and purified as described in the General procedure G, step A, to afford compound 
(75A). 

HPLC-MS (Method B): /n/z = 371 (M+1), Rt 3.031 min. 

15 

Step B: 2-f8-Bromo-7-f2-<JilorobenzvlV-3"methvl-2,6Klloxo^ 
vImethvDbenzonitrile f75B) 

8-Bromo-7-(2-chloroben^)-3-methyl-3,7-dihydropurlne-2,6-dlone (75A) and alpha- 
bromo-o-tolunitrile were reacted and purified as described in the General procedure G, Step 
20 B, to afford 75B as white crystals. 
Yield: 1.66 g (85%). 

HPLC-MS (Method B): m/z= 486 (M+1), Rt = 4.733 mln. 
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Step C: 2--f843"Amlnoa2epan-1-vlV7-f2-^lorDbenzvlV^methvl-2.^ 
tetrahvdrDPurin-1"Vlmethvl)ben2Dnitrile. TFA (75) 

2-(8-Brom(>7-(2K:hlorobenzyl)-3-methyi-2,6Hji^ ^,3,64etrahydropurin-1 - 
ylniethyl)benzonitrile (75B) (250 mg, 0.5 mmol) and azepan-S-ylamine (294 mg, Z5 mmol), 

5 and triethylamine (0.35 ml, 2.5 mmol) were dissolved in 20 ml of DMSO and the mixture was 
subjected to microwaves (method F, 100**C, 300W) for five hours. To the reaction mixture 
was added 100 ml of water and 100 ml of dichloromethane,. and the organic layer was sepa- 
rated and dried over sodium sulfate. The solvents were evaporated and the crude product 
was purified by preparative HPLC (method A1. Rt = 8.77 min.). Evaporation of the solvent 

1 0 afforded the title compound as an yellow oil. 
Yield: 166 mg (51%). 

HPLC-MS (Method B): /n/z= 518 (M+), Rt = 3.09 min. 
Example 76 

8-(3-Aminoazepan-1-yl)-7-(2-chlorobenzyl)-3-methyW J-dihydropurine-2,6<lio^ TFA (76) 



8-Bromo-7-(2Kdilorol)enzyl>-3HTiethyl-3,7-dihydropurlne-2,6-dione (75A) (185 mg^ 
0.5 mmol) and azepan-3-ylamine (513 mg, 4.5 mmol), and triethylamine (0.35 ml, 2.5 mmol) 
were dissolved in 20 ml of DMSO and the mixture was subjected to microwaves (method F, 
lOO^'C, 300W) for four hours. To the reaction mixture was added 100 ml of water and 100 ml 
20 of dichloromethane, and the organic layer was separated and dried over magnesium sulfate. 
The solvents were evaporated and the crude product was purified by preparative HPLC 
(method A1 , Rt = 7.12 min.). Evaporation of the solvent afforded the title compound as an 
yellow oil. 

Yield: 110 mg (43%). 
25 HPLC-MS (Method B): miz = 403 (M+1), Ri = 1 .87 min. 



15 
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Example 77 

8-(3-Ammoazepan-1-yl)-7-benzyl-3HTiethyl-1-(2^^ 
dione.TFA(77) 



5 Step A: 7"Benzvi-8-bromO"3-4Tiethvl-3T-Kiihvdrppurine-2.6^ (77 A) 

8-Bromo-3Hfnethyl-3,7-dihydrDpurine-2,6-dione and benzyl bromide were reacted 
and purified as described in the General procedure G, step A, to afford 77A. 
HPLC-MS (Method B): mlz = 335 (M+) 

10 Step B: 7-Benz\^-8-bromo-3HTiethvl-1-(2-<)xo-2H3henvtethvl)-37HdlihvdroDurine>2.^ 



7-Ben2yl-8-bronra-3Hrnethyl-3,7-dihydropurlne-2.6-dlone (77A) and 2- 
bromoacetophenone were reacted and purified as descrit>ed In the General procedure G, 
Step B, to afford 77B. 
15 HPLC-MS (Method B): mlz = 453 (M+). 

Step C: 8-(3-Aminoazepan-1"VlW4)enzN^3-^Tiethvl-1-f2K>xo-2H)henvleth^ 
dihvdropurine-2,6-dione. TFA CT7) 

7-Benzyl-84)ronrK>-3Hfnethyl-1-(2K>xo-2-phenylethyl)^ 
(77B) (227 mg, 0.5 mmol) and azepan-3-yIamlne (342 mg, 3 mmol), and triethylamine (0.35 

20 ml, 2.5 mmol) were, dissolved in 20 ml of DMSO and the mbcture was subjected to micro- 
waves (method F. 100*C, 300W) for five hours. To the reaction mixture, was added 100 ml of 
water and 100 ml of dichloromethane, and the organic layer was separated and dried over 
sodium sulfate. The solvents were evaporated and the crude product was purified by prepa- 
rative HPLC (method A1 , Rt = 8.77 min.). Evaporation of the solvent afforded the title com- 

25 pound as an yellow oil. 
Yield: 130 mg (43%). 

HPLC-MS (Method B): mlz = 487 (M+1), Rt = 2.97 min. 




£77B1 
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Example 78 

8-(3-Aminoazepan-1-yl)-74)enzyl-3-methyl-37-^ihydro TFA (78) 



If rO 




7-Benzyl-8-bromo-3HTiethyl-3,7-dihydropurine-2,6-dione (77A) (300 mg, 0.9 mmol) 
5 and azepan-S-ylamine (307 mg, 2.7 mmol), and triethylamine (0.62 ml, 4.5 mmol) were dis- 
solved in NMP (3 ml) and the mixture was subjected to microwaves (method F, 200"C, 
300W) for 30 minutes. To the reactton mixture was added 100 ml of water and 100 ml of dh 
chloromethane, and the organic layer was washed with IN NaOH, and dried over magne- 
sium sulfate. The solvents were evaporated and the crude product was purified by prepara- 
1 0 five HPLC (method A1 , Rt = 6.53 min.). Evaporation of the solvent afforded the tifle com- 
pound as an brown oil. 
Yield: 30 mg (7%). 

HPLC-IVIS (IMethod B): /n/z= 369 (M+1), Rt = 1.53 min. 
Example 79 

1 5 2-(8-(3-Aminoazepan-1 -yl)-3-meaiy!-2.6-dioxo-1 ^.3,6-tetrahydrDpurin-7- 
ylmethyl)benzonitrile. TFA (79) 




Step A 2-(8-BnDmo-3Hiiethvl-2.6Kjloxch1,2.3.6-tetrahvdropurin-7-vlmet^^^ (79A) 
8-Bromo-3-methyl-3,7-dihydropurine-2,6-dione and alpha-bromo-otolunitrile were 
20 reacted and purified as described in the General procedure G, step A, to afford 79A as white 
crystals in 91% yield. 

HPLC-MS (Method B): wiz = 360 (M+1), Rt = 2.54 min. 
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Step B: 2^^8-f3^Amin oa2BDan^1^^vlV3^^T1ethv^2■6Hdio^^ 
vImethvDbenzonitrite. TFA (79) 

2-(8-Bromo-3-methyl-2,6-dioxo-1 ,2.3,6-tetrahydropurirH7-ylmethyl)benzonitrile (79A) 
(181 mg, 0,5 mmol) and azepan-3-ylamine (342 mg, 3 mmol), and triethylamine (0.35 ml, 2.5 
5 mmol) were dissolved in 20 ml of DMSO and the mixture was subjected to microwaves 
(method F. 100X, 300W) for four hours. To the reaction mixture was added 100 ml of water 
and 100 ml of dichloromethane, and the organic layer was separated and dried over sodium 
sulfate. The solvents were evaporated and the crude product was purified by preparative 
HPLC (method A1, Rt = 6.22 min.). Evaporation of the solvent afforded the title compound as 
10 an yellow oil. 

Yield: 142 mg (56%). 

HPLOMS (Method B): m/z= 394 (M+1). Rt = 1.41 min. 
Example 80 

8-(3-Aminoazepan-1-yl)-7-<2-brDmoben2yl>^methyW7-<lihydropurine-2,^ TFA (80) 



15 




Step A: 8-Bromo-7-(2-brDmobenzvtV3-methvl-3.7-dihvdropurine-2.6-dione f80A^ 

8-Bromo-3Hmethyl-37-dihydropurine-2,6-dione and 2-bromobenzyl brwnlde were 
reacted and purified as described in the Genera! procedure G, step A, to. afford 80A. 
HPLOMS (Method B): /n^z = 414 (M+), Rt = 3.285 min. 

20 

Step B: 8^3-Aminoazfipan>1-vlW24)ronriobenzvlV3^methvl-3.7-dlhvdropurine-2.^ 
TFA (80) 

8-Bromo-7-<24)romoberizyl)-3HTOthyl-37<lihydropurine-2,6-dio (BOA) (300 mg, 
0,7. mmol) and azepan-3-ylamine (248 mg, 2,2 mnrol), and triethylamine (0.5 ml, 3,6 mmol) 
25 were dissolved in 3 ml of DMSO and the mixture was subjected to microwaves (method F, 
200*^0, 300W) for 30 minutes. To the reaction mbcture was added 100 ml of water and 100 mi 
of dichloromethane, and the organic layer was separated and dried over sodium sulfate. The 
solvents were evaporated and the crude product was purified by preparative HPLC (method 
A1, Rt = 7.17 min.). Evaporation of the solvent afforded the title compound as an brown oil. 
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Yield: 138 mg (34%). 

HPLC-MS (Method B): miz = 447 (M+), Rt = 1 -82 min. 
Example 81 

8-(3-Aminoazeparv1-yl)-3-methyl-7-(2-trifluorometh^ 
5 TFA(81) . 



Step A: 8-Bromo-3--methvl-7-^2-trifluoromethvtbenzNdV3 J-dih^^ f81A^ 

8-Bromo-3H7iethyl-3,7-dihydropurine-2,6-dione and 2-(trifIuoromethyl)benzyl bro- 
mide were reacted and purified as described in the General procedure G, step A, to afford 
10 81A as white crystals In 69% yield. 

HPLC-MS (Method B): m/z= 403 (M+). Rt = 3.54 min. 

Step B: 843-Aminoazepan-1-vlV3-methvl-7-(2-trinuoromethvlben2vlV3.7-dihvdroDurine^^ 
dioneTFAf81) 

1 5 8-Bromo-3H7iethyl-7-(2-trifluoromethyIbenzyl)-37Kiihydropurine-2,^ (81 A) 

(300 mg, 0,7 mmol) and azepan-3-ylamine (255 mg, 2,2 mmd), and triethylamine (0.5 ml, 
3,7 mmol) were dissolved in 3 ml of DMSO and the mixture was subjected to microwaves 
(method F, 200''C, 300W) for 10 minutes. To the reaction mixture was added 100 ml of water 
and 100 ml of dichloromethane, and the organic layer was washed with 1 N NaOH, and dried 

20 over sodium sulfate. The solvents were evaporated and the crude product was purified by 
preparative HPLC (method A1 , Rt = 7.42 min.). Evaporation of the solvent afforded the title 
compound as a brown oil, 
Yleld:96mg(23%). 

HPLC-MS (Method B): mIz = 437 (M+1), Rt = 2.30 min. 
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Example 82 

8-(3-Aminoazepan-1-yl)-3-methyl-7-^2HTie%lbenzyl^^ TFA (82) 




Step A: 8-BromcH3HTiethvl"7-(2HTiethvlben2vlV3 jKlihvdropurin^^ f82A) 
5 8-Bromo-3-methyl-3,7-dihydropurine-2,6-dione and 2-methyIbenzyl bromide were 

reacted and purified as described in the General procedure G, step A, to afford 82A as white 
crystals In 79%. 

HPLC-MS (Method B): m/z = 351 (M+2). Rt = 3.14 min. 



10 Step B: 8-(3-Anr]inoazBPan-1-vlV3-methvl"7-^2HTTethvlben2vlV^-7Hiihv^ 
TFA (82) 

8-Bromo-3-methyl-7-(2-methylbenzyl)-3,7-dihydropurine-2,6-dione (82A) (300 mg, 
0,86 mmol) and azepan-3-ylamine (294 mg, 2,6 mmol), and triethylamine (0.6 ml, 4.3 mmol) 
were dissolved in 3 ml of DMSO and the mixture was subjected to microwaves (method F, 

15 200X, 300W) for 3 minutes. To the reaction mixture was added 100 ml of water and 100 ml 
of dichloromethane, and the organic layer was washed with 1 N NaOH, and dried over so- 
dium sulfate. The solvents were evaporated and the crude product was purified by prepara- 
tive HPLC (method A1 , Rt = 6.93 mIn.). Evaporation of the solvent afforded the title com- 
pound as yellow crystals. 

20 Yield: 201 mg (47%). 

. HPLC-MS (Method B): m/z = 383 (M-»-1), Rt = 2.06 min. 

Example 83 

8-(3-Aminoazepan-1-yI)-7-(2-bromobenzyl)-1 ,3-dimethyl-3,7-dlhydropurine-2,6-dione. TFA 
(83) 
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Step A: 7'^2-BromobenzvlV8^loro-1.3^lmethvl^.7<lihvdrDDU f83A) 

8-Chbrotheophylline and 2-bromobenzyl bromide were reacted and purified as de- 
scribed in the General procedure CC, step A, to afford 83A as white crystals in 57%. 
HPLOMS (Method B): m/z = 385 (M+2). Rt = 3.77 min. 

5 

Steo B: 8^f3-ArninoazeDan-1-vlV^7-f2-bromobenz^^V1■3^<^irnethvl"3TK^lhvdro 
TFAfBS) 

7-(2-Brornobenzyl)-8-chloro-1,3<lirnethyl-37<lihydro^^ (83A) (300 

mg, 0,8 mmol) and azepan-3-yiamine (268 mg, 2,3 mmol), and triethylamine (0.5 ml, 3.9 

10 mmol) were dissolved in 3 mi of DMSO and the mixture was subjected to microwaves 

(method F, 200''C, 300W) for 15 minutes. To the reaction mixture was added 100 mi of water 
and 100 ml of dichloromethane^ and the organic layer was washed with IN NaOH, and dried 
over sodium sulfate. The solvents were evaporated and the crude product was purified by 
preparative HPLC (method A1 , Rt = 7.76 min.). Evaporation of the solvent afforded the title. 

15 compound as a brown oil- 
Yield: 243 mg (54%). 

HPLC-I\/IS (Method B): miz = 461 (M+), Rt = 2.32 min. 
Example 84 

2-[8-(3-Aminoazepan-1-yl)-1 ,3-dimetiiyl-2,6-dioxo-1 ,2,3,6-tetrahydropurin-7- 
20 yImethyObenzonitiile. TFA (84) 



Step A: 7-^2-Bromoben2VlV-8Kdiioro-1.3<iimeflivl"3.7<lihvdroDurine-2.6-dione f84A) 

8-Chiorotheophylline and alpha-bromo-o-tolunitrile were reacted and purified as de- 
scribed in the General procedure C, step A, to afford (84A) as white crystels in 66%. 
25 HPLC-MS (Method B): mfe = 330 (M+1 ), Rt = 2.93 min. 
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Step B: 248-(3-^inoazeparv1-vlV1.3-dimethvl-2.&<iioxo-1,2.3.^^ 
vlmethvllbenzonitrile TFA f84^ 

7'K2-Bromobenzyl)-8<*ilorx}-1,3-dlmethyl-37^ (84A) (300 

mg, 0,9 mmol) and azeparvS-ylamine (312 mg. 2,7 mmol), and triethylamine (0.6 ml, 4.6 
5 mmol) were dissolved in 3 ml of DMSO and the mixture was subjected to microwaves 

(method F, 200*C, 300W) for 30 minutes. To the reaction mixture was added 100 ml of water 
and 100 ml of dichloromethane, and the organic layer was washed with IN NaOH, and dried 
over sodium sulfate. The solvents were evaporated and the crude product was purified by 
preparative HPLC (method A1 , Rt 6.76 min.). Evaporation of the solvent afforded the title 
10 comoound as a brown oil. 
Yield: 268 mg (56%). 

HPLC-MS (Method B): /n/z = 408 (M+1), Rt= 1.95 min. 
Example 85 

8-(3-Aminoa2epan-1 -yl)-1 .3-dimethyl-7-(2-methylbenzyl)-3,7-dihydropurine-2,6-dione. TFA 
15 (85) 




Step A: 8-ChlorD-1.3<limethvl-7"f2-methvlbenzvlV3.7-dihvdrDPurine-2.&^ione f85A) 

8-Chlorotheophylline and 2-methylbenzyl bromide were reacted and purified as de- 
scribed in the General procedure C, step A, to afford 85A as white crystals in 86%. 
20 HPLC-MS (Method B): nn/z = 319 (M+1). Rt = 3.76 



Step B: 8-^3-AminoazeDan-1"VlV1,3<linriethvl-7-/2"meth^rfbenzvlV^.7<llhvdropurine-2.6- 
dlone. TFA (85) 

8<}hloro-1,3<limethyl-7-<2Hfnethylbenzyl)-37-dihydropurine-2,6<lio^ (85A) (300 
25 mg, 0,9 mmol) and a;^pan-3-ylamine (322 mg, 2,8 mmol), and triethylamine (0.7 ml, 4.7 
mmol) were dissolved in 3 ml of DMSO and the mixture was subjected to miorowaves 
(method F, 200''C, 300W) for 10 minutes. To the reaction mixture was added 100 ml of water 
and 100 ml of dichloromethane, and the organic layer was washed \^th IN NaOH, and dried 
over sodium sulfate. The solvents were evaporated and the crude product was purified by 



wo 2004/033455 



PCT/DK2003/000668 



86 

preparative HPLC (method A1 , Rt = 7,5 min.). Evaporation of ttie solvent afforded the title 
oompound as a brown oil. 
Yield: 312 nig (65%). 

HPLC-MS (Mettiod B): miz = 397 (M+1 ), Rt = 2.04 mIn. 
5 Example 86 

8-{3-Amino-azepan-1-yl)-7-(2-chloro-benzyl)-1 ,3-dimeUiyl-3,7-dihydro-purine-2.6-dione, TFA 
(86) 




1 0 8-Chloro-7-(2-chloro4)en2yl)-1 ,3-dimethyl-3,7<lihydrD-purine-2,6-dione ( 0.34g, 1 

mmol), azepan-3-ylamine {0.34g, 3 mmol), TEA (0.51 g, 5 mmol) were mixed in 2-propanoI 
(20 ml) and the mixture was subjected to microwaves (method F,120 ''C) Ibr 4 hours. The 
reaction mixture was evaporated and purified twice by preparative HPLC (metiiod A1) to give 
Bie tifle comoound as white crystals. 

15 Yield: 340mg (64%). 

^H-NMR (DMSO-de. 300 MHz) 5: 9.3 (br s. 1 H), 8.6 (br s, 2H), 7.4 (m, 1 H), 7.2 (m, 2H), 6.9 
(m,1H). 5.5 (q, 2H), 3.9 (m, 1H), 3^55^.75 (m, 3H). 3.45 (s, 3H). 3.3 (s, 3H), 2.9 (m, 1H), 
2.25 (m. 1H), 1.85 (m. IN), 1.6 (m. 2H), 1.3 (m, 2H). 

^^C-NMR(CDCl3) 5: 155.04. 154.42. 151.73, 133.87. 131.98. 130.07. 129.56. 127.80. 126.81. 
20 105.51 , 55.15. 54.18, 51 .70, 48.1 1 , 31 .18. 30.79. 30.07. 28.25. 22.42. 

Example 87 (General procedure (H)) 

(R) 2-[8-(3-Amino-plperidin-1 -yl)-7-(2K:hloro-benzyl)-3-mefliyl-2,6-dioxo-2,3,6,7-tetrahydro- 
purin-1-yl]-AA-pyridin-2-yl-acetamide 
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'H-NMR (DMSO-de. 300 MHz) 5: 10.80 (s. 1H). 8.32(s. 1H). 7.95(s, 4H). 7.75(s. 1H). 7.51(s. 
1H). 7.31(s, 2H),7.10(s. 1H). 6.87(s. 1H). 5.40(s. 2H). 4.65(s. 2H). 3.61(s. 1H). 3.45(s, 3H), 
3.31(s. 1H), 3.13(s. 2H), 2.87(s. 1H). 2.43(s, 1H). 1.93(s, 1H). 1.73(s, 1H). 1.50(s, 2H). 
HPLC-MS (Method B): mlz= 535 (M+1), Rt= 2.059 min. 



Example 88 (General procedure (H)) 

(R) 2-[8-(3-Amino-piperidm-1 -yi)-7-(2-chioro4)eri2^)-3wnethyl-2.6<lioxc>-23.67-tebahyd^ 
purin-l-yq-Ak^dohexyl-acetamide 

10 ^H-NMR (DMSO-de. 400 MHz) 5: 7.95 (br. 3H), 7.83 (d, IN), 7.51. (m, 1H), 7.24-7.37 (m. 1H). 
6.86 (d. IN). 5.39 (s. 2H). 4.33 (s. 2H). 3.59 (d. 1H). 3.47 (s. 3H), 3.31^.40 (m. 3H). 1.89- 
1 .97 (m, 1 H). 1 .59-1 .79 (m, 2.5H). 1 .42-1 .59 (m, 2.5H), 1 .04-1 .30 (m, 6H) 

Example 89 (General procedure (H)) 

(R)8-(3-Amlrio-piperidin-1-yl)-7-(2-chIoio-berizyl)-3-m^yl-1-(2-oxo-2-pyrrolidin-1-yl-et^ 
15 3,7-dihydro-purlne-2.6-dione 




^H-NMR (DMSO-de, 400 MHz) 5: 7.95 (br. 3H), 7.50 (d. 1H), 7.31 (m. 2H). 6.83 (d. 1H), 5.38 
(s, 2H), 4.50 (s, 2H), 3.59 (d, 1H), 3.42-3.50 (m. 4H). 3.31-3.42 (br, 2H), 3.30 (s.lH), 3.22- 
3.28 (m. 1H), 3.08-3.18 (m, 2H). 2.99 (s. 1H). Z83-2.92 (m. 1H), 1.85-1.97 (m. 2.5H). 1.70- 
20 1 .81 (m. 2.5H), 1 .43-1 .58 (m, 2H) 
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Example 90 (General procedure (H)) 

(R)2-[8-(3nAminopiperidln-1-yl)-7K2H:hloroben2yl)-3HTiethyt-2,6-dk^ 
purin-1-yQ-AA<:yciopenfylacetamlde. TFA 




5 ^H-NMR (DMSO-da, 40Q MHz) 8: 7.96 (s. 4H), 7.52 (d» 1H). 7.25-7.38 (m, 2H). 6.83 (d. 1H), 
5.40 (s, 2H), 4.33 (s. 2H), 3.92 (q, 1H), 3.42 (s. 3H), 3.25-3.37 (m, 1H), 3.05-3.17 (m, 2H), 
2.85 (t. 1H). 1.88-1.96 (m, 1H). 1.70-1.81 (m, 4H), 1.56-1.70 (m, 3H), 1,42-1.55 (m. 5H). 
1.30-1.40 (m,3H). 

Example 91 (General procedure (H)) 
10 2-[8-(3-(R) ArTiirio-piperidiri-1-yl)-7-(2-chlorcM3erizyl)-3-methyl-2,6-dloxc>-2,3,67-tet^^ 
purin-1-yI]-N-(1 -aza-bicyclo[2.2.2|oct-3-yl)-acetamide 




^H-NMR (DMSO-de, 400 MHz) 5: 9.50 (s, 1H), 8.41 (d, 1H), 7.99 (br, 3H), 7.50 (d. 1H), 7.23- 
7.39 (m, 2H), 6.83 (d. 1H), 5.41 (s, 2H), 4.43 (dd. 2H), 4.03 (m. 1H). 3.54-3.64 (m. 1H), 3.31- 
15 3.51 (br. 6H ), 3.31 (s. 1H), 3.05-3.25 (m. 4H). 2.98 (s. 1H), 2.81-Z93 (m, 1H), 1.62-2.10 (m. 
6H), 1.41-1.58 (m» 2H). 1.13-1.27 (m, 1H) 



Example 92 (General procedure (H)) 

(R)2H[8-(3-Annino-piperidin-1-yl>-7-(2-chloro-benzyl>-3-nTOthyl-2,6-dioxo-2,3,67-tet^ 
purln-1 -yll-AK3-hydroxy-pyridln-2-yl)-acelamide 



20 
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^H-NMR (MeOD. 300 MHz) 5: 7.865 (d. 1 H). 7.505. ( d, 1H), 7.40 - 7.22 (m. 3H), 7.16 - 7.08 
(m, 1H), 6.91 - 6.84 (m. 1H), 5.40 (s, 2H). 4.75 (s, 2H). 6.65 - 3.54 (m, 1H), 3.46 (s. 3H),3.18 
- 3.04 (m, 3H), 2.92 - 2.79 (m, 1 H). 1 .97 - 1 .86 (m, 1 H), 1.82-1 .65 (m, 1 H), 1.60 - 1.40 (m. 
2H). 

5 HPLC-MS (Method B): miz = 539 (M+1) Rt » 1.836 min.: 
Example 93 (General procedure (H)) 

(R,R) 8-(3-Amino-piperidin-1 -yl)-7-(2^:hloix)-ben^)-1-{2-<3-hydro)yi>yrrolidliv1-yl)-2-0)a)- 
ethyl]-3-methyl-3,7-dihydro-purine-2,6-dione 



10 ^H-NMR (DMSO-de. 400 MHz) 5: 7.95 (br, 3H). 7.50 (d, 1H). 7.25-7.38 (m. 2H), 6.84 (d. 1H). 
5.38 (s, 2H), 4.39^.62 (m, 2H). 4.51 (s, 0.5 H), 4.25 (s, 0.5H). 3.49-3.65 (m. 2H), 3.45 (s. 
3H). 3.07-3.31 (m. 3H). Z99 (s, 1H). 2.83-2.92 (m. 1H), 1.69-2.01 (m, 3H), 1.43-1.58 (m, 2H) 

Example 94 (General procedure (H)) 

(R>2-I8-(3-Amino-piperidin-1-yl)-7-ben2yl-3-methyl-2,6-dioxo-2,3,6J-tetrahydro-purin-1-yq^ 
15 AA-pyridin-2-yi-aoetamlde 



^H-NMR (DMSO-de, 400 MHz) 5: 10.77 (s, 1H). 8.32 (s, 1H), 7.95 (br. 3H). 7.71-7.85 (m, 1H), 
7.23-7.39 (m, 4H). 7.13-7.23 (m, 2H). 7.06-7.13 (m, 1H), 5.37 (s. 2H). 4.70 (s, 2H). 3.54-3.65 
(m, 1H), 3.12-3.26 (m, 1H). 3.02-3.12 (m. 1H), 2.98 (s, 1H), 2.80-2.95 (m, 1H). 1.90-2.00 (m, 
20 1 H). 1 .70-1 .82 (m. 1 H). 1 .45-1 .61 (m, 2H) 




HQ 
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Example 95 (General procedure (H)) 

(R) 2-[8-(3-Amlno-piperidin-1-yl)-74)en^-*-methyl-2,6Kliox^ -yl]- 
Af-cyclohexyl-^cetamtde 




5 ^H-NMR (DMSOde. 400 MHz) 5: 7.96 (s, 3H), 7.85 (d, 1H), 7.24-7.40 {m, 3H), 7,18 (d, 2H), 
5-36 (s. 2H), 4.37 (s. 2H). 3.53-3.62 (m, 1H), 3.40 (s, '3H), 3.11-3.24 (m. 1H). 3.00-3.11 (m, 
1H), 2.97 (s, 1H). 2.79 (m, 1H), 1.89-2.01 (m, 1H). 1.61-1.82 (m, 5H), 1.44-1.61 (m, 3H), 
1.05-1.31 (m.6H) 

Example 96 (General procedure (H)) 
10 (R)2-[8-(3-Anriino-piperidin-1-yI)-7-ben2yl-3-methyl-2.6-dioxo-2,3,6J-tete^ 
Af-cydopenlyl-acetamide 



^H-NMR (DMSO-de. 400 MHz) 5: 7.87-8.03 (m, 4H). 7.24-7.39 (m, 3H), 7.18 (d, 2H), 5.37 (s. 
2H). 4.37 (s. 2H), 3.91-4.00 (m. 1H), 3.57 (d, 1H). 3.40 (s. 3H). 3.12-3.23 (m. 1H), 3.01-3.10 
15 (m, 1H), 2.99 (s, 1H), 2.79-2.88 (m. 1H), 1.90-2.01 (m, 1H), 1.70-1.84 (m, 2H), 1.56-1.70 (m, 
2H). 1.42-1.56 (m. 4H), 1.30-1.42 (m. 2H). 

Example 97 (General procedure (H)) 

2-[8-(3-(R)-Amino-piperidin-1-yl)-7-benzyl-3-methyl-2,6-dioxo-2,3,6J-tetrahydro-purin-1-y^ 
AK1-aza-bi(7clo[2.2.:^oct-3-yl>^cetamide 

^H-NMR (DMSO-de. 400 MHz) 6: 9.48 (br. 1H), 8.43 (d. 1H). 7.98 (br, 3H), 7.24-7.38 (m, 3H). 
7.17 (d. 2H), 5.36 (s. 2H). 4.47 (dd, 2H), 4.05 (br, 1H), 3.54-3.66 (m, 2H), 3.40. (s, 3H), 3.1 1- 
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3.26 (m. 4H), 3,00-3.11 (m. 1H), 2.99 (s. 1H), 2.88-2.97 (m, 1H). 2.79-2.88 (m, 1H). 1.91- 
2.08 (m, 3H), 1.64-1.91 (m, 3H), 1.45 (m. 2H) 

Example 98 (General procedure (H)) 

(R) 2-[&-(3-Amino-pipericlin-1 -yl)-7-ben2yl-3-methyl-2.6'<lioxo-2,3,67-4etrahydro-pu -yl]- 
5 AK3-hydroxy-pyridin-2-yl)-aoetamide 




^H-NMR (DMSO-de. 400 MHz) 8: 7.76 (br. 3H). 7.89 (d, 1H), 7.24-7.40 (m, 5H). 7.13-7.24 (m, 
3H), 5.38 (s, 2H). 4.82 (s, 2H). 3.56-3.65 (m. 1H). 3.40 (s. 3H). 3.14-3.23 (m, 1H). 3.02-3.11 
(m, 1H),2.99 (s, 1H). 2.80-2.93 (m, 1H). 1.91 (m. 1H), 1.71-1.83 (m, 1H). 1.46-1.60 (m, 2H) 

10 Example 99 (General procedure (H)) 

(R) 2-[8-(3-Amin(>-plperidln-1-yl)-7-ben2yl'3-methyl-2,6-^ -yl]- 
Af-pyridin-3-yl-acetamide 




^H-NMR (DMSOde, 400 MHz) 5: 10.52 (br, IN). 8.76 (s. 1H), 8.31 (d, 1H). 7.85-8.05 (m, 5H). 
15 7.56-7.70 (m, 2H). 7.38-7.46 (m. 1H), 7.24-7.38 (m, 3H), 7.19 (d, 2H). 5.38 (s. 2H). 4.67 (s. 

2H), 3.52 (m. 1H). 3.45 (s, 3H), 3.13-3.25 (m, 1H). 3.01-3.13 (nn, 1H), 2.98 (s. 1H), 2.81-2,94 . 
(m, IN), 1.90-2.01 (m. 1H). 1.70-1.82 (m, 1H), 1.45-1.61 (m. 2H) 

Example 100 (General procedure (H)) 

(R) 2-[8-(3-Amino-piperidin-1 -yl)-7-(2-cyano-benzyl)-3-nriethyl-2,6-dioxo-2,3.6.7-tetrahydro- 
20 purin-1 -yri-AK6-amino-pyridin-2-yl)-acetamlde 
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HNMR (DMSO-de. 400 MHz) 5: 7.85^.02 (m, 4H). 7.59-7.68 (m, 1H). 7.45-7.56 (m, 1H), 
7.32-7.43 (m, 1H). 7.07 (d, 1H). 6.18-6.24 (m, 1H). 5.53 (s. 2H). 4.49 (8»2H). 3.57 (m, 1H), 
3.44 (s, 3H). 3.29 (s. 1H), 3.07-3.23 (m, 2H), 2.95 (s, 3H). 2.94-2.88 (M. 1H), 1.89 (m. 1H), 
1.74-1.85 (m. 1H). 1.49 (m, 2H) 

5 Example 101 (General procedure (H)) 

(R)2-[8-(3-Anriino-piperidm-1-yl)-7-(2-<^ri(>^)enzyl)-3Hnrethyl-2,6-dioxo-2,3,6,^^ 
purin-1-yl]-AH3yridir)-2-yl-acetamide 



^H-NMR (DMSO-de, 400 MHz) 5: 10.74 (s, 1H), 8.32 (s. 1H). 7.83-8.05 (m, 5H), 7.70-7.83 (m, 
10 1H), 7.59-7.70 (m, 1H), 7.45-7.59 (m. 1H). 7.03-7.17 (m. 2H), 5.54 (s, 2H). 4.64 (s, 2H). 3.54- 
3.69 (m, 1H), 3.40 (s, 3H), 3.18-3.50 (m, 4H). 3.0 (s. 3H), 1.87 (m. 1H), 1.70-1.87 (m, 1H), 
1.47-1.64 (m. 2H). 

Example 102 (General procedure (H)) 

(R) 2-[8-(3-Amino-piperidin-1-yl)-7-(2-cyano-benzyl)-3-methyl-2,6-dioxo-2,3,6 J-tetrahydro- 
1 5 purin-1 -yl]-W-(3-hydroxy-pyridin-2-yl)-acebimide 



^H-NMR (DMSO-de, 400 MHz) 5: 7.96 (br, 3H), 7.84-7.90 (m, 2H), 7.65 (t. 1H), 7.49 (t. 1H), 
7.32 (d, 1H), 7.13-7.19 (m, 1H),7.08 (d, 1H), 5.52 (s, 2H), 4.75 (s, 2H), 3.53-3.61. (m. 1H). 
3.40 (s, 3H), 3.08-3.23 (m, 2H). 3.05 (s, 2H), 2.90-3.05 (M, 1H). 1.90-2.00 (m. 1H), 1.72-1.84 
20 (m, 1H), 1.48-1.65 (m,2H) 
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Example 103 (General procedure (E)) 

(R) 8-(3-Amino-piperidin-1-.yl)-1 ,3<limethyl-7-thiopherv2-ylmethyl-3 jKlihydro-purine-2,6- 
dione 



5 'H-NMR (CDCI3, 200 MHz) 5: 8.40 (br. 3H), 7.18 (d, 1H), 7.03 (d. 1H), 6.88 (m, 1 H), 5.5 (s, 
2H), 3.70 - 3.55 (m. 2H), 3.45 (s, 3H), 3.37 (s, 3H), 3.30 - 3.00 (m, 3H). 2.20 - 1 .55 (m, 4H). 
^^C-NMR (CDCI3. 200 MHz) 6:155.15, 154.73, 151.60, 147.04, 138.04. 127.08, 127.01, 
126.18. 104,75. 52.16. 51.44, 46.71, 43.53. 29.73, 27.99. 27.65. 21.07. 

1 0 METHOD OF PREPARING SALTS 

General Prodedure I for preparation of succinate and hemlsuccinate salts: 
A compound of the general formula I is suspended or dissolved in an appropriate solvent or a 
mixture of solvents. The mixture is eventually heated to 40-1 20°C depending on the boiling 

1 5 point of the appropriate solvent or solvent mixture so that the solution becomes dear. The solu- 
tion can be filtered before one (if the succinate is desired) or half Of the hemisucdnate is de- 
sired) an equivalent of sucdnic add is added, as a solid or dissolved in an appropriate solvent 
or a mixture of solvents. The sucdnic add can also be added before a dear solution of the 
compound is obtained. Crystallisation can be achieved by distilling off solvent, or slowly cooling 

20 the solution, or adding the solution to a third solvent or mixture of solvents, or adding solvent or 
a mixture of solvents to ttie solution or combinations tiiereof. The sucdnate or hemisucdnate 
salt Is isolated by filtration or centrffugation?, washed witti the appropriate solvent or mixture of 
solvents and drying to constant weight 

25 Examples of solvents Indude but are not limited to: water, hydrocarbons (aromatic, 

aliphatic, unsaturated, aromatic) such as pentane, heptane, cumene or toluene; alcohols 
(monohydric or polyhydric aliphatic, unsaturated, aromatic) such as methanol, ethanol, 1- 
propanol. 2-i)ropanol, 2-mettiyl-1-propanol, 1-bulanol, 2-butanoi, 1-pentanol; etiiers (open 
chain or c^ic) such as etiiyl ettier, tert-butyl metiiyi ether, anisole, 1 ,4-dioxane or tetrahydro- 

30 furane; carbonyls (aldehydes, Icetones) such as acetone, mettiyl etiiyl Icetone, methyl isobutyl 
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ketone; liiaffa Snfeiacids SucK as formic ad ^ rac^cjaddi cgr^ esters (mono or poly 

saturated aliphatic, unsaturated or aromatic) such as ethyl fbnniate, methyl acetate, ethyl ace- 
tate, propyl acetate, isopropyl acetate, n-t)ufyl acetate, isobutyl acetate, tert butyl acetate; car- 
bonates such as dimethylcarbonate; halogenated hydrocart)ons such as dichloromethane; sol- 
5 vents containing nitrogen (nitriles, amines, nitro, amides uieas), 0)«)suHbr compounds such as 
acetonitrii, N,N- dlmethylformamide, /^ethyl-2-pyrrolidinone, sulfolane, dimethylsulfoxide, 
1 ,3-dimethyi-^,4,5,6"tetrahydroxy-2(1 H)-pyrimidinone or combinations thereof. 

1 0 The process for the preparation of the various succinate and hemisucdnate salts of 

the present invention comprises: 

a) suspending or dissolving compound of the general formula I in an appropriate solvent or a 
mixtures of solvents, 

b) optionally heating the mixture to 40-12(y*C depending on the boiling point of the appropriate 
15 solvent or solvent mixture so that the solution becomes dear, and filtering the dear solution, 

c) addition of one (if the sucdnate salt is desirBd)or a half equivalent sucdnic adds Of the 
hemisucdnate is desired) as a solid or dissolved in an appropriate solvent or a mixtures of sol* 
vents, 

d) optionally tiie sucdnic add is added before a dear solution of the compound of the general 
20 fomnula.... is obtained, 

d) optionally adding a co solvent at 40-120*'C, 

e) optionally distilling off solvent, 

f) skmdy cooling the solution to 0-50°C, e.g. to 0-25"^. preferably to O-S'^C, or adding the solu- 
tion to a tiiird solvent or mixture of solvents, or adding solvent or a mixture of solvents to tiie • 

25 solution or combinations thereof whereby crystals are fomied, 

g) filtrating tiie resulting suspension, 

h) . washing tiie filter cake witti an appropriate sdvent or mixture of solvents and drying tire filter 
cake to constant weight 



30 Examples of solvents indude but are not limited to: water, hydrocarbons (aromatic, 

aliphatic, unsaturated, aromatic) such as pentane, heptane, cumene or toluene; alcohols 
(monohydric or polyhydric aliphatic, unsaturated, aromatic) such as methanol, ethanol, 1- 
propanol, 2-propanol, 2-metiiyl-1-propanol, 1-butanol, 24)utanol, 1-pentanol; ethers (open 
chain or cyclic) such as ethyl ettier, tert-butyl methyl ether, anisole, 1 ,4-dioxane or tetrahydro- 

35 furane; carbonyls (aldehydes, ketones) such as acetone, mettiyl etiiyl ketone, mett)yl isobutyl 
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ketone; esters (mono or poly saturated aliphatic, unsaturated or aromatic) such as ethyl for- 
miate, methyl acetate, ethyl acetate, propyl acetate, isopropyl acetate, rvbufyl acetate, isobutyl 
acetate, tert butyl acetate; carbonates such as dimethytcarbonat^ halogenated hydrocarbons 
such as dichlonomethane; solvents conteining nitrogen (nitriles, amines, nrtro, amides ureas), 
5 0)a)sulfbr compounds such as acetonitril, N,N- dimethylfonnamide, AA-methyl-2-pynrolidlnone, 
sulfolane, dimethylsulfoxide, 1 ,3-dimethyl-3,4,5,&tetrahydro)V-2(1 H)-pyrimidinone or combi- 
nations thereof. 

Example 104 (General procedure (I)) 

[(R) 8-(3-Aminopiperidin-1 -yl)-1 ,3-dimethyi-7-(2-methylben2yl)-3,7-dihydropurine-2,6-dione 
10 hemisucdnate] 

To a solution of 13.7 g (R) 8-(3-Aminopiperidin-1-yl)-1 ,3-<limethyl-7-(2- 
methylbenzyi)-3,7<lihydropurine-2,6-dlone in 800 ml toluene wanned to 50**C was added a 
solution of 2.1 g sucdnic add In 50 ml methanol. After initiation of the crystellisation was ob< 
15 served the mixture was allowed to cool to IS^'C over 3 hours. (R) 8-(3-Aminopiperidin-1"yl)- 
1 ,3-dimethyl-7-(2-methylbenzyl)-3,7-dihydropurine-2,6-dione hemisucdnate was isolated by 
filtration, washed with toluene, and dried tor 24 hours at 40''a Yield: 13.95 g, 88%. Mp: 
2150c. 



20 
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Claims 

1 . Hemisuccinate salt of a compound of fomiula I 




Fomnula I 



wherein 



A may be attached at either or at to the purine system and 
nisoneortwo, 
10 m is one. two, or three, 

is aryl optionally substituted with one or more independently or heteroaryl optionally 
substituted wrUi one or more. independentiy, 

15 R2 is H. C1-C7 alkyi, Qz-C/aikenyl, Cz-Czall^yi, C3-C7 cydoalkyl, Cs-CzcydoheteroalkyI, 
-NHCOR^, -NHSOzR^, -SR^, -SOR^, -SOgR^. OCOf^, -CO2R*. -CON(R*)2. -CSN(R*)2, 
-NHC0N(R*)2, -NHCSN(R*)2, -NHCONNH2. -S02N(R*)2, -OR*, cyano. nitro, halogen, wherein 
each ailcyi. aiicenyl. allcynyl, cydoalkyl and c^doheteroalkyi Is Optionally substituted witti one 
or mora R^ independenfly. 

20 

R^ is Halogen, Ci-Cio alkyi, Cg-Cioalkenyl, Cz-Cioalkynyl, C^Cr cydoalkyl, aryl. heteroaryl. - 
OR^\ -N{R^^)2, -SR^\ wherein each alkyI, alkenyl, alkynyl. cydoalkyl, aryl and heteroaryl is 
substituted witii one or more R^^ independentiy, 

25 R* is H, C1-C10 alkyI, C2-C10 alkenyl. C2"Cio alkynyl, C3-C7 cydoalkyl, C3-C7 cydoheteroalkyl. 
aryl, aryl-Ci-Cs alkyI, heteroaryl, heteroaryl-Ci-CsalkyI, wherein each alkyI, alkenyl, alkynyl, 
cydoalkyl, cydoheteroalkyl, aryl, aryl-CrCs alkyI, heteroaryl, and heteroaryl-Ci-Cs alkyi is 
substituted with one or more R''^ independentiy. 
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R*^ is H. Ci-Cioalkyl, Q^Aaalkenyl, C2-C10 alkynyl, C3-C7 cydoalkyl. C3-C7 cycloalkyl-Ci-Ce 
alkyl. C3-C7 cydoheteroalkyl, C3-C7. cydoheteroalkyl-Ci-Ce alkyl, aryl, heteroaryl, aryl-Ci-Cs 
alkyi, heteroaryl-Ci-Csalkyl. -OR^ -I(CH2)o-0]p-alkyl. wherein o and p are 1-3 independently, 
and wherein eadi alkyl, alkenyl, alkynyl, cydoalkyi, cydoalkyl-Ci-Cg alkyl, cydoheteroalkyl, 
5. CyCj cydoheteroalkyl-C,-C5 alkyl, aryl, aryl-Ci-Cs alkyl, heteroaryl. and heteroaryl-d-CB al- 
kyl is optionally substituted with one or more substituents Independently selected from R^ or 
R^^ independently, 

R^ is CrCio alkyl, C^-Cio alkenyl. C2-C10 alkynyl, CyC/ cydoalkyi, C3-C7 cydoheteroalkyl, 
1 0 aryl, heteroaryl, aryl-Ci-Cs alkyl, heteroaryl-CrCg alkyl. C3-C7 cydoheteroalkyl-Ci-Cs alkyl, 
wherein each alkyl, alkenyl, alkynyl, cydoalkyi, cydoheteroalkyl, C3-C7 cydoheteroalkyl-Ci- 
C5 alkyl, aryl, aryl-Ci-Cs alkyl, heteroaryl, aryl-Ci-Cs alkyl, and heteroaryl-Ci-Cs alkyl is op- 
tionally substituted with one or more R^^ independently, 

15 R^ is H, =0, C1-C10 alkyl, Cz-Cio alkenyl, C2-C10 alkynyl, CrCy cydoalkyi, C3-C7 cydohetero- 
alkyl, aryl, heteroaryl, -OR^\ -N(R^^)2, -SR^\ wherein each alkyl, alkenyl, alkynyl, cydoalkyi, 
cydoheteroalkyl, aryl, and heteroaryl is optionally substituted with one or more R^^ independ- 
ently, 

20 R** Is C1-C10 alkyl, C2-C10 alkenyl, C2-C10 alkynyl, C3-C7 cydoalkyi. C3-C7 cydoheteroalkyl, 
aryl, heteroaryl, -OR^\ -N(R")2. -SR". wherein each alkyl, alkenyl. alkynyl^ cydoalkyi, cydo- 
heteroalkyl. aryl, and heteroaryl is optionally substituted with one or more R^^ independently, 

R® and R^*^ Is independently H, C1-C10 alkyl optionally substituted with one or more R® Inde- 
25 pendentiy, or halogen, 

R" is H, -CF3, -CCI3, "OCF3, -OMe, cyano. halogen, -OH, -GOMe, -CONH2. -CONHMe. - 
CONMsa, -NO2, C1-C10 alkyl, aryl, heteroaryl, C3-C7 cydoalkyi, C^C/ cydoheteroalkyl. 
wherein each alkyl. cydoalkyi, cydoheteroalkyl, aryl, and heteroaryl is optionally substituted 
30. with one or more R^^ independently, 

R^^ is H, C1-C10 alkyl, -CF3, -CCI3, -OCF3, -OMe, cyano, halogen. -OH, -COMe, -CONH2. - 
CONHMe, -C0NMe2, -NH2. -NO2 

35 If R® and R^° is C1-C10 alkyl they may be conneded to fonii a cydopropyl ring. 
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if two R"^ or two R^^ are attached to the same nitrogen they may be connected to fonn a 3- to 
7HTiemt}ered ring, 

or any tautomeric form or any optical isomer or mixture of opticai isomers, indudlng a race- 
mlc mixture, or a salt thereof with a phamiaceutically acceptable acid or base. 
5 2. Hemisucdnate salt according to claim 1 wherein R^ is aryl optionally substituted witti one 
or more R^ independently. 

3. Hemisucdnate salt according to claim 2 wherein R^ is phenyl substituted with one or more 
R^ independentiy. 

4. Hemisucdnate salt according to claim 2 wherein R^ is aryl. 

; ;10 5. Hemisucdnate salt according to daim 4 wherein R^ is phenyl. 

6. Hemisucdnate salt according to any one of the daims 1 to 5 wherein R^ is C1-C7 alkyi, C2- 
Cyalkynyl, cyano, or halogen, wherein each alkyl and alkynyl is optionally substituted witti 
one or more R^ independentiy. 

7. Hemisucdnate salt according to claim 6 wherein R^ is C1-C7 all^, Cz-C/ alkynyl, cyano, or 
15 halogen. 

8. Hemisucdnate salt according to claim 7 wherein R^ is metiiyl. 

9. Hemisucdnate salt according to daim 7 wherein R^ is cyano or halogen. 

10. Hemisucdnate. salt according to any one of ttie daims 1 to 9 wherein R^ is C1-C10 alkyl or 
aryl, wherein each alkyl or aryl is substituted witti one or more R^^ independentiy. 

20 11. Hemisucdnate salt according to daim 1 0 wherein R^ is Ci-Cio alkyl or aryl. 

12. Hemisucdnate salt according to daim 1 1 wherein R^ is metiiyl or phenyl. 

13. Hemisucdnate salt according to any one of flie claims 1 to 8 wherein R^ is hatogen 

14. Hemisucdnate salt according to any one of ttie daims 1 to 12 wherein R* is H, Ci-Cto 
alkyl or aryl, wherein each alkyl or aryl is substituted witti one or more R^^ independentiy. 

25 15. Hemisucdnate salt according to daim 14 wherein R* is H, C1-C10 alkyl or aryl. 

16. Hemisucdnate salt according to daim 15 wherein R*. is H, mettiyl or phenyl. 

17. Hemisucdnate salt according to any one of ttie daims 1 to 16 wherein R® Is H, Ci-Cioal- 
kyl, aryl-Ci-Cs alkyl, or heteroaryl-d-Cs alkyl, wherein each alkyl, aryl-Ci-Cs alkyl and het- 
erearyl-CrCs alkyl is optionally substituted wltti one or more R^ independentiy. 

30 18. Hemisucdnate salt according to daim 17 wherein R® is H or C1-C10 alkyl optionally substi- 
tuted with one or more R^ independently. 

19. Hemisucdnate salt according to claim 18 wherein R® is H or C1-C10 alkyl. 

20. Hemisucdnate salt according to daim 19 wherein R®. is H. 

21. Hemisucdnate salt according to daim 19 wherein R®. is methyl. 
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22. Hemisucdnate salt according to any one of the claims 1 to 21 wherein R® is Ci-Cio allcyl, 
aryl-Ci-Csallcyl. or heteroaryl-Ci-Cs allcyl. wherein each allcyl. aryl-Ci-Cs allcyl and heteroaryl- 
Ci-Csallcyl is optionally substituted with one or more R^^ Independently. 

23. Hemisucdnate salt according to dalm 22 wherein R® is Ci-Cio allcyl. aryl-Ci-CsalkyI, or 
5 heteroaryi-Ci-Csalkyl. 

24. (Hemisucdnate salt according to daim 22 wherein R^ is Ci-Cio alkyi optionally substituted 
with one or more R" independently. 

25. Hemisucdnate salt according to daim 24 wherein R® is Ci-Cio aikyl. 

26. Hemisucdnate salt according to dalm 25 wherein R® is methyl. 

10 27. Hemisucdnate salt according to any one of the daims 1 to 26 wherein R^ is H, =0, aryl, 
heteroaryl, 0R^\ N(R^^)2, SR^\ wherein each aryl and heteroaryl is optionally substituted 
with one or more R^^ independently. 

28. Hemisucdnate salt according to daim 27 wherein R^ is H, =0, Ci-Cio allcyl, -0R^\ - 
N(R")2,-SR". 

15 29. Hemisucdnate salt according to daim 28 wherein R^ is H, =0, -OR", or -N(R")2 

30. Hemisucdnate salt according to daim 29 wherein R^ is H, =0, or -N(R")2 

31. Hemisucdnate salt according to daim 30 wherein R^ Is =0 or -N(R")2 

32. Hemisucdnate salt according to any one of the daims 1. to 31 wherein R® Is aryl or het- 
eroaryl. wherein each aryl and heteroaryl is opfionally substituted with one or more R" Inde- 

20 pendentiy. 

33. Hemisucdnate salt according to daim 32 wherein R^ Is aryl or heteroaryl. 

34. Hemisucdnate salt according to daim 33 wherein R" Is phenyl. 

35. Hemisucdnate salt according to any one of the dalms 1 to 34 wherein R® is H, Ci-Cio 
allcyl. or halogen. 

25 36. Hemisucdnate salt according dalm 35 wherein R® Is H. 

37. Hemisucdnate salt according to any one of the claims 1 to 36 wherein R^° is H, Ci-Cio 
allcyl, or halogen. 

38. Hemisucdnate salt according daim 37 wherein R^° is H. 

39. Hemisucdnate salt according to any one of the daims 1 to 38 wherein R" is H,. -CF3. 
30 cyano. halogen, -OH, -NO2, C1-C10 allcyl, aryl, heteroaryl, C3-C7 cydoalkyl, C3-C7 cydohet- 

eroalkyl, wherein each allcyl, cydoalkyl, cycloheteroalkyi, aryl. and heteroaryl is optionally 
substituted with one or more R^^ independentiy 

40. Hemisucdnate salt according to daim 39 wherein R''^ is H, halogen, -OH, C1-C10 alkyI, 
aryl, heteroaryl, CyCy cydoalkyl, C3-C7 cycloheteroalkyi, wherein eadi alkyI, cydoalkyl, 
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c^oheteroalkyl, aryl, and heteroaryl is optionally substituted vmth one or more R^^ independ- 
ently. 

41. Hemisucdnate salt according to daim 40 wherein R^^ is H, halogen, -CHa, aryl, het- 
en>aryl, cydoalkyl, C^C? cycloheteroalkyi, wherein each alkyi, cydoalkyi, cydohetero- 

5 alkyl, aryl, and heteroaryl is optionally substituted with one or mors R^^ independently. 

42. Hemisucdnate salt according to daim 41 wherein R^^ is H, halogen, -CHa, heteroaryl, Cs- 
C7 cydoalkyl, C3-C7 cydohetenoalkyi, wherein each alkyl, cydoalkyl, cydoheteroalkyi, and 
heteroaryl is optionally substituted \Niih one or more R^^ independently 

43. Hemlsuccinate salt according to daim 42 wherein R^^ is H, halogen, or -CHa 

10 44. Hemisucdnate salt according to daim 42 wherein R^^ is heteroaryl, C3-C7 (ydoalkyi, C3- 
C7 cydoheteroalkyi, wherein each cydoalkyl, cycloheteroalkyl,and heteroaryl is optionally 
substituted with one or more R^^ independently 

45. Hemisucdnate salt according to claim 44 wherein R^^ is selected from the group consist- 
ing of pyridine, cydopentane, cydohexane, and pymolidine, wherein each cydoalkyl, cyclo- 

15 heteroalkyi, and heteroaryl is optionally substituted with one or more R^^ independently 

46. Hemlsuccinate salt according to any one of the daims 1 to 45 wherein R^^ is H, C1-C10 
alkyl. -CFa, cyano, halogen, -OH, -COMe, -NH2, -NO2 

47. Hemisucdnate salt according to daim 46 wherein R^^ is H. -CF3, cyano, halogen, -OH, - 
. NH2 

20 48. Hemisucdnate salt according to daim 47 wherein R^^ is -OH or -NH2 

49. Hemisucdnate salt according to any one of the daims 1 to 48 wherein n ts two. 

50. Hemisucdnate salt according to any one of the claims 1 to 48 wherein n is one. 

51 . Hemisucdnate salt according to any one of the daims 1. to 50 wherein m is two or three. 

52. Hemisucdnate salt according to daim 51 wherein m is two 
25 53. Hemisucdnate salt according to daim 51 wherein m is three 

54. Hemisucdnate salt according to any one of the daims 1 to 53 wherein A is 



55. Use of hemisucdnate salt according to any one of the claims 1 to 54 for the manufacture 
of a medicament for treatment of type 2 diabetes 
30 56. A phanmaceutical composition for treatment or prevention of type 2 diabetes comprising 
hemisuccinate salt according to any of the daims 1 to 54, or any optical isomer or mixture of 
optical isomers, induding a racemic mixture, or any tautomeric form together with one or 
more pharmaceutically acceptable earners or diluente 
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